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OBSERVATIONS REGARDING VENTRICULAR PUNCTURES 

By William Sharpe, M.D. 
op New York, N. Y. 

FROM TIIE DEPARTMENT OF NEUROSURGERY OF TIIE NEW YORK POLYCLINIC HOSPITAL AND POST-GRADUATE 

MEDICAL SCHOOL 

Ventricular punctures have been used in the diagnosis and treatment of 
internal hydrocephalus ever since the time of Hippocrates. The patients 
so treated were invariably young children of such an early age that the 
anterior fontanelle had not closed and the repeated ventricular punctures 
were made at the lateral angle of the open fontanelle so that the needle could 
be easily inserted into the greatly dilated lateral ventricle at a safe distance 
from the longitudinal sinus and without the necessity of making a bony 
opening. This method of treatment of internal hydrocephalus was naturally 
of little, if any, value, as it did not in any conceivable manner remove the 
cause of the blockage of the ventricles and therefore the blocked cerebrospinal 
fluid would again refill and dilate the ventricles, necessitating another tapping 
and so on until usually an infection and its resulting purulent meningitis 
would cause the death of the patient. 

Combined Ventricular-lumbar Punctures . — Ventricular punctures have 
also been used diagnostically in recent years in cases of suspected internal 
hydrocephalus in order to inject into the lateral ventricle a small measured 
quantity of some harmless coloring substance, usually phenolsulphonaphtha- 
lein, and then to ascertain the time necessary for it to appear in the urine and 
the total amount so excreted; if no blockage of the ventricles was present, 
then the time of its appearance in the urine and its total amount would be 
within the normal limit of ten minutes, but if a complete blockage of the 
ventricles was present and since there is practically no absorption of cerebro- 
spinal fluid in the ventricles, then little or no coloring substance would appear 
in the urine even within a period of one hour. This test is by no means 
an accurate one as the ventricles themselves may not be blocked and yet 
the important excretory channels of the cerebrospinal fluid through the walls 
of the supracortical veins, through which over So per cent, of the cerebro- 
spinal fluid is normally excreted, may themselves be blocked by the organiza- 
tion-residue of former meningeal exudate or of unabsorbed supracortical 
layer of hemorrhage and in this manner the appearance of the coloring 
substance in the urine may be long delayed and its quantity greatly reduced 
even to a degree of suggesting a partial blockage of the ventricles ; in fact, 
many cranial operations have been devised and performed in the past to 
drain a supposed internal hydrocephalus when no such blockage existed, but 
rather an external hydrocephalus was .present. 

In order to facilitate the diagnosis in. these cases, combined ...ventricular- 
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lumbar punctures were made by which a harmless coloring substance would 
be injected into the lateral ventricle and the time of its appearance in the 
lumbar spinal canal would be registered and also the total quantity so 
recovered; the normal time of its passage from the ventricles to the lumbar 
portion of the spinal canal was considered within three minutes. This 
method, however, merely demonstrated a ventricular blockage or not, so that 
usually the time of its appearance at the lumbar puncture needle was simply 
noted and if within normal limits showing that the ventricles were not 
blocked, then the lumbar puncture needle was immediately removed and the 
time of the appearance of the coloring substance in the urine and the amount 
of the total recovery, .were carefully noted in order to demonstrate the pres- 
ence or not of an external. hydrocephalus due to a blockage of the channels 
of excretion of the cerebrospinal fluid through the walls of the supracortical 
veins, sinuses, Pacchionian bodies, etc. 

However, in this combined ventricular-lumbar puncture test, the presence 
or not of ventricular blockage was easily determined by placing the patient 
upon either side in a horizontal position with the spinal canal upon the same 
level plane as the median line or longitudinal sinus of the head; then, the 
patient being perfectly quiet, the pressure in the ventricle was accurately 
measured by connecting its needle, with a manometer and then the pressure 
in the spinal. canal was similarly obtained; in this manner, if the ventricles 
were blocked, . then the ventricular pressure would ordinarily be higher 
than the spinal pressure and if not blocked, then both pressure readings 
should be. the same. Another valuable observation could also be made: 
removing the stylet from each needle, the rate of flow or dropping of the 
cerebrospinal fluid should be the same if no blockage of the ventricles 
existed, and naturally if no blockage in the upper portion of the spinal canal 
was present which could be easily demonstrated by the Queckenstedt test 
(bilateral- jugular compression producing a normal rise of pressure at the 
lumbar puncture needle). If the ventricles were blocked, then the rate of 
flow of the cerebrospinal fluid from the ventricular needle would be just so 
much faster according to the degree of ventricular pressure and blockage. 

Ventricular Estimations and Rontgeno grams . — The above ventricular 
puncture tests are thus seen to have been limited almost entirely to the diag- 
nosis and treatment .of the condition of hydrocephalus and particularly in 
children in whom the dilated ventricles had enlarged the head, and it was 
not until Dandy in 1921 suggested the advisability of ventricular estimations 
and rontgenograms in the diagnosis and localization of gross lesions of the 
brain that any other use of ventricular tests was made. At times, in o rdei 
to localize a doubtful brain tumor as being above or below the tentorium, then 
a ventricular puncture through the corpus callosum or into the lateral ven- 
tricles was performed in the past to ascertain the presence or not of ven- 
tricular dilatation : if present, then the tumor was most probably posterior 
basally or subtentorially in order that a blockage of the ventricles could result, 
but as a rule this preliminary test was rarely made as a subtentorial lesion 
usually disclosed its presence by the characteristic signs of cerebellar involve- 

2 



VENTRICULAR PUNCTURES 


ment. (Fig. i, a, b, c.) 
In the literature, there 
are several cases of air 
being reported as dis- 
closed in the ventricles 
by rdntgenograms fol- 
lowing fractures of the 
skull, particularly those 
fractures in the frontal 
area through the eth- 
moidal cells or into the 
frontal sinuses, but no 
practical application was 
suggested by this phe- 
nomenon until Dandy 
presented his valuable 
contribution to this field 
of cerebral localization, 
in adults as well as in 
children. 

In suspected cases of 
gross non-localized cere- 
bral lesions that can be 
treated surgically, such 
as tumor and abscess 
formations, and the en- 
tire neurological arma- 
mentarium having been 
exhausted in efforts to 
localize the surgically 
removable lesion, then it 
is the opinion of this 
clinic that it is not only 
justifiable but obligatory 
upon the surgeon to use 
this method of ventricu- 
lar estimations and rdnt- 
genograms in the hope 
that the cerebral lesion 
can be accurately local- 
ized and thus an oppor- 
tunity be given to the 
patient of its successful 
removal. On the other 
hand, it is the opinion 
of this clinic that no 
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patient should be subjected to the permanent cerebral damage and its very 
possible future complications of cortical irritability and emotional insta- 
bility, even to the degree of convulsive seizures, by the passage of the 
puncture needle, through the cerebral tissues of the cortex into the ventricles, 
unless all neurological examinations and tests have failed to determine the 
localization of the lesion, and if the presence of a surgically removable 
lesion, such as tumor or abscess formation, is more than just a probable 
one. That is, to perform the ventricular estimations and rontgenograms 
as an early neurological examination without having exhausted every means 
to determine the- cerebral localization, and especially the use of this test upon 
patients in the absence of a marked increase of the intracranial pressure and 
in whom the probability of a surgically removable lesion is very doubtful, and 
particularly in such patients already subject to convulsive seizures of cortical 
irritability — it is this careless and indiscriminate use of ventricular estima- 
tions that is not only dangerous to future normality of these patients, but it 
tends to discredit legitimate use of a most valuable test in selected cases. 

Besides the immediate cerebral damage incidental to the ventricular punc- 
ture by the blunt trochar as it penetrates the occipital lobe toward and into 
the posterior horn of the^ lateral ventricle — and this cellular damage of brain 
tissue is not merely a possibility or a theoretical one, but occurs each time 
this test is made, and especially so when several cortical punctures are 
frequently necessary in order, to locate the ventricle, and even though its signs 
may not appear clinically until. weeks or months later, there is also a reported 
mortality from the test itself ‘^rom various clinics of almost io per cent.; 
in this clinic the mortality following the test has been 8.4 per cent. This 
mortality, however, should become lower as greater care is taken to avoid 
sudden marked changes in the ventricular pressure by the withdrawal at any 
one time of only a small amount of ventricular cerebrospinal fluid — not over 
5 c.c., and by its immediate replacement with an equal amount of air until the 
usual amount of 15-20 c.c. of air has replaced an equal amount of cerebro- 
spinal fluid and' not under a higher pressure than was originally present in 
the ventricles ; in this manner, no sudden change of the ventricular pressure 
has occurred and thus is lessened the great danger of hemorrhage into a 
large tumor mass from its poorly supported and often diseased blood-vessels, 
or of precipitating an acute cerebral and then medullary oedema following a 
marked change in a high intracranial pressure, to which the intracranial 
vascular system had accustomed and slowly adjusted itself over a period of 
months during the growth of the tumor or abscess formation. In three of 
the cases in this series at necropsy, two disclosed a large hemorrhage of 
almost the size of an orange in extensive gliomatous tumors and neo- 
plasms were situated in the right frontal area far from the ventricular punc- 
ture which was performed into the posterior horn of the left ventricle, and 
the remaining one disclosed an acute cerebral and resulting medullary oedema 
in the case of a large endothelioma in the right temporosphenoidal lobe. 

In six patients from whom at later operation large cerebral tumors were 
removed in whole or in part, within twenty-four hours following the ven- 
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tricular estimations and rontgcnograms occurred a marked increase of the 
intracranial pressure to a degree that retinal hemorrhages appeared as the 
cedematous swelling of the optic disks became greater with an associated 
severe headache; in three of these patients, drowsiness to even stupor per- 
sisted for forty-eight hours and then gradually subsided ns the acute cerebral 


A 
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oedema resulting from the cerebral punctures themselves or from the alteta- 
tion of the ventricular pressure lessened in severity. t big. a. b. r. d. i 

Naturally, in the absence of large intracranial lesions producing a high 
intracranial pressure and in the presence of only a slight ventricular blockage 
and dilatation, then the immediate risk of life of ventricular estimations and 
rontgcnograms is a slight one. as the resulting alterations o! intracranial pres- 
sure due to the test would necessarily l>e little, if any. This observation apph*.- 
equally to those suspected and doubtful cases of surgically removable a -i< 
and vet no such lesion is demonstrated bv the test or even at later exp’orar 
operation; however. these latter patients are iu-t the *»ne- up -a vlmm t.n« i> 
should rarelv if ever be performed as there is ::<< dennste m, :r; ? 
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intracranial pressure, and it is the performance of the test upon these non- 
surgical cases in those clinics that report such a low mortality — one or two 
per cent, and even no mortality ! It would indeed be interesting to ascertain 
the statistics in these clinics of the end results of all their patients subjected 
to ventricular estimations and rontgenograms and thus to realize the low 
percentage of surgically removable lesions in these patients. To perform this 
serious test, fraught with danger to life as well as to future normality, upon 
patients and no lesion amenable to surgical treatment is found, then the 
patient, to say the least, has not been benefitted by the procedure and such 
operative tests merely tend to discredit the rational use of a most valuable 
aid in the diagnosis and localization of selected surgically removable lesions. 
Cerebral tissues can in no way be compared with liver or muscle tissue or 
with the tissues of the chest or abdominal wall, and although such puncturing 
of cerebral tissues causes permanent damage that may not be evident by 
clinical tests, yet the emotional reactions and the personality of the patient 
may be gravely altered. Surely if the patient cannot be benefitted by surgical 
procedures, then at least no examinations and no tests should be employed 
that may make the condition of the patient worse. These so-called doubtful 
cases are just the ones in whom repeated attempts to utilize injection of air 
for ventricular and supracortical rontgenograms by means of lumbar puncture 
route with patient in sitting position or by cisterna magna route would be 
eminently justified ; patient would at least not be damaged by the tests and 
when this method is successful in permitting injected air to pass into ven- 
tricles or over cortex, then the rontgenograms are equally satisfactory. 

In one clinic, essential or so-called idiopathic epilepsy is apparently con- 
sidered amenable to cranial surgery and upon these sufferers of a cellular 
degenerative process, this test of ventricular estimations and rontgenograms 
is performed as a part of the routine neurological examinations, and if there 
be either a so-called ventricular “ hypotension ” or even a mild ventricular 
hypertension — so often associated with the “ wet ” cerebral oedemas resulting 
from and secondary to the convulsive seizures themselves, then an osteo- 
plastic “ flap ” operation is performed to alter such ventricular variation of 
pressure! To insert a ventricular trochar through brain tissue already in 
such an irritable condition as to permit convulsive seizures to occur and then 
to believe that any cranial and cerebral operative procedure can in any con- 
ceivable manner permanently affect the degenerative cellular process — such 
an attitude is, at best, a metaphysical one, and if such a practice should 
become a general one, then neurosurgery would be rightly classed with the 
discarded specialties of alchemy and astrology. 

The rational use of the test of ventricular estimations and rontgenograms 
makes possible the accurate localization of many cerebral tumors and even 
cerebral abscesses in selected cases that otherwise could not be determined 
except by means of an exploratory operation, if even then successful. The 
majority of gross cerebral lesions can be definitely localized by the usual 
neurological examinations and these are the patients that should not be sub- 
jected to the additional cerebral trauma of ventricular punctures; but there is 
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a small percentage of patients having intracranial lesions amenable to surgical 
treatment that cannot be localized with any degree of accuracy even after 
repeated and most careful neurological examinations, and these are the 
patients and only the ones that should be given the opportunity of having 
the lesion definitely outlined by means of ventricular rontgenograms. It 
must be remembered, however, that even this method of ventricular diagnosis 
often fails to indicate the site of the tumor — especially the presence of small 
tumor formations in or protruding into the cerebral cortex and particularly is 
this more frequent in either frontal or temporosphenoidal lobe — the compara- 
tively silent areas of the brain in the right hemisphere in right-handed 
patients. It is indeed surprising, however, to note the slight dislocation of the 
lateral ventricles to or from the median line, and forward, backward, upward 
or downward, even in the presence of an apparently small cortical tumor of 
the infiltrating gliomatous type, andi also the definite indentation and even 
constriction of the adjacent horn of the ventricle in the presence of small 
tumors causing an indirect rather than a direct ventricular pressure. It is 
even possible to have a mild degree of bilateral ventricular dilatation in pres- 
ence of small frontal tumor due most probably to associated cerebral oedema 
causing downward pressure upon brain stem sufficient to block normal escape 
of cerebrospinal fluid through aqueduct of Sylvius or more probably from 
foramina of Majendie and Luschka of fourth ventricle. 

Yet the careful study and correct interpretation of the ventricular r 5 nt- 
genograms will make possible the accurate localization of many surgically 
removable lesions of the brain that otherwise might be overlooked , entirely 
even after several exploratory operations, and therefore this notable 'con- 
tribution by Dandy marks another epoch in the advance of neurosurgery. 
It is being more and more realized, however, that ventricular estimations and 
rontgenograms will not aid in all cases of unlocalized tumor and abscess 
formations, and that the test should be performed only in selected cases 
necessitating its use; that practically four-fifths of brain tumors are malig- 
nant in that they recur even after their successful removal and that the 
operative mortality of true brain abscess within cerebral or cerebellar tissue 
is still almost 70 per cent., even when localized comparatively early ! In this 
connection, it is important to emphasize the necessity of great care in advis- 
ing and in performing the ventricular estimations and rontgenograms in 
the presence of a possible meningitis or meningoencephalitis; to make the 
ventricular punctures through the cerebral cortex in the hope of localizing 
the abscess formation and there is present a meningeal inflammatory 
process so frequently co-existent with it, then the danger of produc- 
ing a purulent encephalitis and multiple brain abscesses is very great indeed ; 
also the wet oedematous brain associated with encephalitis and so often 
mistaken for cerebral tumor that the condition is known as one of “ pseudo- 
tumor ” — to perform a ventricular puncture on these patients merely 
increases both the cerebral cedema and the great danger of an extension of 
the cortical process to the deeper subcortical tissues — and with no benefit to 
the patients, to say the least. 
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SPONGIOBLASTOMA MULTIFORME OF THE BRAIN 

By Loyal Davis, M.D. 
of Chicago, III. 

ASSOCIATE l’HOFESSOIl OF SURGERY IN THE NOKTIHVCSTEUN UNIVERSITY MEDICAL SCHOOL 

Virchow 1 was perhaps the first to identify a large group of intracranial 
tumors which have their origin from the glial tissue of the brain. He 
described such neoplasms as slow-growing, infiltrating, vascular masses which 
are prone to contain hemorrhages, cysts and large areas of degeneration. He 



Fig. i. — C oronal section of brain showing extensive cystic and hemorrhagic degeneration in the tumor 

which practically replaced the cortical tissue. 


gave the name glioma to these new growths. At present such tumors are 
considered to be of ectodermal origin and to consist of glial cells and extra- 
cellular fibres. They are said to be found only in the central nervous system 
and its outgrowths, such as the retina. 

Until recently, the rather inclusive and ill-defined term glioma has been 
given to all intracranial tumors to which Virchow’s description applied. It 
may be realized how large a group of neoplasms came under this heading 
when it is remembered that gliomas constitute about forty per cent, of all 
intracranial new growths. That many of these tumors exhibit a gross patho- 
logical appearance and a clinical course which are entirely different from 
those of other growths in the same category had been recognized by many 
neurologic surgeons. It has remained for Cushing and Bailey , 2 however, to 
furnish a microscopical differentiation which may be correlated with the 
clinical course of the lesion. This has been done by the application of many 
of the gold and silver staining methods developed by Cajal and his school, 
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Such a study has furnished a means of reclassifying and subdividing the , 
large number of gliomas into smaller groups, each with its characteristic 
gross pathological, microscopical and clinical picture. That such a reidentifi- 
cation should have for its basic principle the normal histogenesis of the brain 
seems only logical and natural. It has allowed these authors to identify in 
Cushing’s series of intracranial tumors practically every cellular type found 
in the development of the central nervous system. Their work has afforded 
a definite and invaluable 


step forward in the sur- 
gical treatment of this 
large group of tumors 


it; m i;-' f> 


of glial origin. 


It will be remem- 
bered that the medullary 
plate, from which the 
central nervous system 
develops, consists pri- 
marily of one laver of 
columnar epithelial cells 
known as the medullary 
epithelium. From this 
layer three types of cells 
may develop : ( i ) primi- 
tive spongioblasts, (2) 
medulloblasts or indiffer- 
ent cells and (3) neuro- 
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T 1i r» ■hi-imifi'-ir Fi c - 3 - — Section of tumor mass removed from brain. Blood- 

iJldbls. J- 11 C lUlUlUL vessels show proliferation of endothelium and tumor cells appear to 


spongioblast, in the invade lumen - Alzheimer stain x 3 8o. 
course of its normal development, passes through a bipolar and unipolar stage 
to the astroblast which is the immediate forerunner of the adult fibrillary 


and protoplasmic astrocyte. The medulloblast or indifferent cell, as its name 
implies, has no prescribed line of development but may become either a glia 
or a nerve cell. The neuroblast passes through a series of stages like the 
spongioblast and eventually forms the adult nerve cell. As stated before, 
Cushing and Bailey have identified tumors arising from these cells in practi- 
cally every stage of their development. 

Globus and Strauss 3 and later Ribbert 4 proposed the name spongio- 
blastoma for a large group of tumors whose cells are of neuroglial origin, 
and the qualifying adjective multi-forme because their striking feature is their 
multiform appearance. Many of the cells are multinucleated and represent 
true giant cells. The amount of cytoplasm varies greatly while the nuclei 
are of various sizes and shapes and contain a variable amount of chromatin. 
In Cushing’s large series of intracranial neoplasms the spongioblastoma multi- 
forme was found most often. 
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It is known that some of these neuroglial tumors may be accompanied by 
multiple primary growth centres situated at some distance from one another 
within the brain. It is recognized also that the medulloblastoma may become 
disseminated through the subarachnoid spaces where, upon implantation, 
it loses its original characteristics. It is questionable, however, whether 
either of these processes constitute what is recognized as metastatic growth. 
That carcinoma of many viscera commonly metastasize to the central nervous 
system is well known, but a metastatic growth formed from a primary focus in 

. the brain and situated at 
1 ~ a distance and within 

fundamentally different 
tissue is a pathological 
entity which assumes 
clinical importance be- 
cause of its rarity. 

Such an instance was 
met during the clinical 
course of the patient 
whose history is given in 
abstract : 

Rapid onset of intra- 
cranial symptoms. Operation 
and removal of an apparently 
cnuclcablc tumor from the 
left temporal lobe. Improve- 
ment in the symptoms. X-ray 
therapy. Progression of the 
symptoms. Second operation 
with removal of ci g h t y 
grains of t u m o r tissue. 
Death three months later. 
Necropsy. Spongioblastoma multiforme with metastases in the right arm, left lung and 
the soft tissues over the right scapula and the left costal margin. 

History. — K. K., aged thirty-one years, was referred by Dr. H. A. Richter, of 
Evanston, Illinois, and entered Wesley Memorial Hospital on January io, 1926. 

The patient was a concert pianist and felt quite well until October, 1925. She then 
noticed that she was playing the piano poorly because she could not take in a large 
sweep of notes at one glance. This made her playing uneven, irregular and choppy. In 
order to read ahead, it became necessary for her to turn her head in short movements 
to the right. After a time, which was very indefinite in her mind, she noted that she 
had diplopia. The false image alternately faded away and came back into her field of 
vision. Soon she developed a frontal headache which was very marked and was accom- 
panied by vomiting. 

These events occurred between October and December 25, 1925. She then was fitted 
for glasses, but three changes of lenses failed to give relief. About January 1, 1926, she 
first noted difficulty in saying words and in completely verbalizing her train of thought. 

Examination, — There was a high degree of papilloedema in both fundi, and both 
blind spots were greatly enlarged. A right homonymous hemianopsia was quite evident. 
This was complete to the median line. There were never any hallucinations of light or 
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Fig. 3. — Section of tumor mass from brain showing multinucieated 
cells and division of cells. Mallory phosphotungstic acid-hematoxylin 
stain X380. 
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form in either the hemianopic or normal field. There was weakness of the left external 
rectus muscle and a ptosis of the left upper eyelid. There was no weakness of the right 
arm or leg and no sensory changes over the body. The patient had an incomplete verbal, 
nominal and semantic aphasia. 

Course . — On January 14, 1926, an osteoplastic flap was made to expose the left 
temporal and parietal lobes and the posterior portion of the frontal lobe. A circum- 
scribed tumor mass was found to occupy the posterior portion of the superior and middle 
temporal convolutions and the inferior portion of the parietal lobe. This was two centi- 
metres beneath the surface 
of the cortex. The mass 
was separated from the sur- 
rounding cortical tissue by 
moist cotton pledget dissec- 
tion. The portion of the 
tumor delivered was about 
the size of a large lien’s 
egg. At its base the line of 
demarcation became indis- 
tinct and this edge of the 
mass removed was irregular. 

The remaining cavity was 
treated with Zenker’s solu- 
tion. A decompression open- 
ing was left in the flap 
which was replaced. 

The patient did well 
although her aphasia in- 
creased and her hemianopsia 
remained as complete. She 
went home on February 9, 

1926. On February 15, she 
complained of stiffness in 
her right arm and leg, and 
her aphasia was increasing. 



Fig. 4.- 


-Tumor mass removed from soft tissue of right arm. Hema- 
toxylin-eosin stain x 80. 


She returned to the hospital on March 11, and upon 
five successive days received deep X-ray therapy over the area of the decompression 
and osteoplastic flap. 

Following this, the decompression area began to herniate and by March 19 had 
assumed enormous proportions. I then reelevated the bone flap and found that the tumor 
mass occupied the entire field. I removed about eighty grams of tumor tissue and 
replaced the flap without the bone. The patient’s speech then became better and she 
became able to walk, although with a marked hemiplegic gait. She returned home on 
March 31, 1926. Her subsequent course from this time until May 17 was irregular, but 
on the whole she was comfortable and her condition did not become worse. On May 17 
she suddenly developed a tremendous and acute increase in intracranial pressure and was 
returned to the hospital. The intravenous administration of hypertonic glucose solution 
gave immediate relief. Examination at this time revealed a tumor mass about the size 
of an English walnut over the posterior aspect of the right arm. This was firm, 
circumscribed and not painful. The aphasia and hemiplegia were unchanged. The 
herniation through the decompression area was quite large and was evidently a tumor 
mass. The patient again returned home on May 23. 

On June 2, she returned to the hospital. She was then obviously failing rapidly. 
Hypertonic solutions were without effect. The mass over her right arm had grown to 
the size of a small orange, but was still circumscribed. The skin over it was not mov- 
able and was quite red. A small marble-sized tumor was found in the left axilla. On 
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June 15, a small mass exactly similar to those described was found over the eleventh 
rib anteriorly. It seemed to lie just beneath the skin. On June 18, a nodule was found 
in the substance of the right pectoral muscle. Exitus occurred July 20, 1926. 

Necropsy . — There was a firm, movable, dark purplish mass in the soft tissues of the 
posterior surface of the right arm which measured 7 cm. in diameter. Another small 
firm nodular mass 1 cm. in diameter was present over the right scapula,’ and another 
1.5 cm. in diameter at the left lower costal margin. 

On the lateral surface of the lower lobe of the left lung were two small firm nodules 
measuring from 2 to 5 mm. in diameter. Another nodule 1.5 cm. in diameter was present 

in the centre of the upper 
< lobe of the left lung. On 
section these nodules were 
flesh-like and slightly gray. 
No masses were found in 
the right lung. 

Upon fixation and re- 
moval, the brain showed a 
tumor mass which projected 
from the lateral surface of 
the left cerebral hemisphere. 
This was spheroidal and 
measured 15 cm. in diameter. 
It was composed of lobulated 
masses with numerous cystic 
and degenerated areas (Fig. 
1). The opposite hemisphere 
was symmetrically shaped 
and showed no tumor masses. 

Microscopic Anatomy . — 
A microscopic section of the 
neoplasm in the brain is 

Fig. 5. — Section of tumor mass taken from soft tissues of right mac ^ e U P chiefly of large glial 
arm shows multinucleated cells similar to those found in the neoplasm cells which resemble the pj'ri- 
of the brain. Hematoxylin-eosin stain X380. . ,, , ., , . 

form cells described by 

Globus and Strauss in cases of spongioblastoma multiforme. Many giant cells are pres- 
ent. The nuclei have bizarre shapes and seem to be dividing directly. No mitotic figures 
are present, although the unusual shapes of the nuclei give the appearance of mitosis. The 
cytoplasm is voluminous and stains opaquely. The lumen of many of the blood-vessels 
in the tumor tissue is closed by a proliferation of endothelial cells. The neoplasm 
appears to invade these hypertrophied vessels, but tumor cells are not found within the 
lumen of the vessels. There is a tendency for the cells to form a pseudo-palisade about 
the vessels. No nerve cells are found, and there is no tendency for the cells to develop 
into astrocytes. 

The cells of the growths in the lung and in the soft tissues of the arm and back 
are similar in all respects to those found in the cerebral neoplasm. In these instances, 
however, the cells infiltrate fibrous connective tissue. Moreover there is no endothelial 
proliferation in the vessels such as is seen in the brain tumor. The similarity of the 
microscopic picture leaves little doubt that these tumors are metastases from the spongio- 
blastoma multiforme of the brain (Figs. 2, 3, 4, 5, 6). 

Dr. Wilder Penficld, of New York City, was kind enough to examine sections of the 
brain tumor and the metastases. His diagnosis was spongioblastoma multiforme. He 
adds, “ There is one thing which is absent in this tumor which is found in most spongio- 
blastomas, that is, the numerous small nuclei in cells with a scanty cytoplasm which I 
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have always considered to represent the spongioblast. In one or two areas of this 
tumor there are collections of these smaller cells but they are nearly altogether absent. 
Multiplication has taken place along the pyriform and giant cells.” 

Comment . — The tumors classified as spongioblastoma multiforme are the 
most common of the cerebral neoplasms. The unusual point of clinical 
interest in this instance is the occurrence of metastases at a distance in tissues 
embryologically distinct from the nervous system. Such metastases are so 
uncommon as to make them a rarity. The opposite process of metastasis 
from other viscera to the 

brain is not infrequent ' 

and has been well de- 
scribed by Grant, r ’ Has- 
sin 0 and many others. 

In their excellent 
article upon the spongio- 
blastoma multi forme, 

Globus and Strauss re- 
cord no instance of 
metastases and attribute 
this fact to the limited 
migratory tendency of 
the spongioblast due to 
its special morphology. 

Spongioblastomas invade 
the surrounding cerebral 
tissue diffusely and 
produce degenerative 
changes in the neighbor- 
ing normal brain cells. 

It is this constant process of destruction and repair which, in the opinion of 
Cushing and Bailey, produces the multiformity of their structure. 

In Cushing’s large series of verified intracranial tumors the spongioblas- 
tomas represented about one-third of all the classified gliomas. Because of 
their tendency to recur, even after the most extensive attempts at surgical 
removal, they have no doubt been the cause of the discouraging impression 
prevalent with regard to gliomas as a group. The clinical course of the case 
here reported furnished a typical example of their outstanding characteristics. 
At the first operation it was thought that an apparently enucleable mass had 
been removed. The photograph of the autopsy section shows how extensive 
and wholly undemarcated from normal brain tissue the tumor was at that 
time. The rapid growth and extension in spite of intensive deep X-ray 
therapy adds another discouraging chapter to the story. At present, at least, 
it appears that surgical treatment of these tumors can serve only to prolong 
life, save vision and alleviate pain. It should not be forgotten that the 
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Fir,. 6 . — Section of tumor mass found in the lung which shows 
characteristic cells of spongioblastoma multiforme. Hematoxylin- 
eosin x 6o. 
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spongioblastomas of the brain do not stand alone in this respect among 
malignant tumors. 
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THE HOLE OF THE DURA MATER IN CRANIAL 
DECOMPRESSIVE OPERATIONS 

A NOTE ON THE PRESERVATION OF THE INNER LAYER OF THE DURA IN 
CRANIAL DECOMPRESSIVE OPERATIONS, AND ON THE USE OF 
THE OUTER DURAL LAYER FOR THE PLASTIC 
CLOSURE OF DURAL DEFECTS 

By Charles A. Elsberg, M.D. 

of New York, N. Y. 

The cranial dura mater consists of an external or parietal and an internal 
or visceral layer. These are adherent to each other to form one membrane, 
excepting in the locations where the two layers are separated to enclose the 
venous sinuses, the pitui- 
tary body, and the Gas- 
serian ganglion. 

The outer or parietal 
layer of the dura is rela- 
tively thick, consists of 
fibrous with some elastic 
tissue, serves as the 
periosteum of the inner 
surface of the bones 
which form the cranial 
cavity, and in it or on its 
surface run the menin- 
geal vessels. The inner 
or visceral layer is rela- 
tively thin, is composed 
mostly of elastic fibres, 
and is united to the outer 
layer by fine strands of 
connective tissue. • 

If, at the operating, table, the proper cleavage plane between the two 
lamellse has been found, and the branches of the meningeal vessels which 
cross the field have been ligated, the external can be stripped or peeled off 
from the internal layer without special difficulty and without bleeding. 

The blood supply of the inner is derived from the vessels in the outer 
layer, and after the latter has been separated from the former, incision of the 
inner layer is bloodless — unless a cortical tumor is adherent to the dura or 
unless as the result of trauma or an inflammatory disease there are vascular 
adhesions between the leptomeninges or cerebral cortex and the inner surface 
of the dura. 

The inner layer of the dura is thin and yielding, and if there is an increase 
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Fig. i. — The first stages in the separation of the outer fronTthe 
innerlayerof the dura. A. Two clips supplied to the meningeal artery 
after the outer dural layer has been incised and the vessel with the 
outer layer raised up by means of a grooved director. B. The menin- 
geal artery has been divided and the separation of outer from inner 
layer of dura has been begun. 
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of intracranial pressure, the brain covered only by this internal lamella will 
bulge through a defect made in the outer layer. 

A recognition of the facts above enumerated has led us, in a number of 

instances, to preserve the 
inner layer of the dura in 
some of our decompres- 
sive operations, and to 
use the outer layer of 
that membrane for the 
plastic closure of dural 
defects. 

The improvements in 
the methods for the loca- 
lization, the approach to, 
and the removal of intra- 
cranial tumors have re- 
duced the n u m her of 
cases in which a subtem- 
poral decompression is 
necessary. The operation 
must still be done, how- 
ever, at base of a bone flap where a neoplasm is irremovable, or as a temporiz- 
ing procedure in unlocalized growths and in some patients with increased 
intracranial pressure after - 



.Bulging brain covered 
/ by inner layer of dura 


cranial trauma. 

As originally pro- 
posed by Cushing, the 
t y p'i c a 1 decompressive 
operation for supraten- 
torial expanding lesions is 
performed in the right 
temporal region where 
the resultant brain hernia 
is covered and supported 
by the temporal muscle, 
and the dura has always 
been incised or excised so 
that the brain can pro- 
trude through the defect 
made in the membrane. 

In states of increased intracranial pressure, a perfectly satisfactory 
decompression can be obtained if only the outer dural layer is excised, and 
unless there were special indications for subdural exploration or drainage, 
we have in a number of instances performed a subtemporal decompression 
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Fig. 3. — Subtemporal decompression with preservation of the 
inner layer of the dura. The outer layer has been excised and the 
brain covered by the inner layer is beginning to herniate. 
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with preservation of the inner layer of the dura. By this modification of the 
usual technic, the injury to the cortex which may occur from the violent 
protrusion of the brain as soon as the dura has been incised, and the later 
formation of adhesions between the cortex and the overlying muscle is 
prevented. The herniation of brain covered by a thin layer of dura occurs 
more gradually, but at the expiration of a few weeks the bulging is no 
different from that which 
occurs when the entire 
dura is divided. 

Technically, the fol- 
lowing details require 
mention. After the bone 
defect has been made, 
the outer layer of the 
dura in the lowermost 
part of the exposed area 
is incised along the 
course of the middle 
meningeal artery or one 
of its branches. By 
means of a grooved 
director the outer layer 
of the dura with the ves- 
sel is raised up and the 
artery divided after 
silver clips or ligatures f T0 ^ !l 
have been applied (Fig. plant 
i). A smooth periosteal elevator or a blunt dissector is then passed under the 
outer layer which has been grasped and raised up with mosquito forceps and 
this layer gradually detached by slowly sweeping the instrument from side to 
side (Fig. 2). In order that the line of separation may be visible, the incision 
in the outer layer is progressively enlarged until the dissection has been car- 
ried out to the edges of the bone defect. The outer layer is then excised about 
one-half to one centimetre from the margins of the bone, any small bleeding 
vessels being ligated or caught with silver clips (Fig. 3). The suture of the 
muscle, fascia and subcutaneous tissues follows : If the subcuticular stitches are 
carefully inserted, a skin suture is unnecessary. The inner layer of the dura 
is usually so thin and transparent, that the cortex is visible through it. Some 
care must be taken in the separation of the two layers and occasionally a small 
rent has been made in the inner layer. This is of no especial significance. In 
some instances, the outer layer of the dura can be separated 1 into two lamella; 
so that the operator might be raising only part of the external layer of the 
dura in the belief that the entire layer was being elevated. The best guide is 
the dura in the region of the meningeal artery. If the proper cleavage plane 
has been found, a fairly thick layer of dura should be raised with the vessel. 
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3. 4. — A. Plastic closure of a defect in the dura by means of a flap 
the outer layer. B. Closure of a dural defect by a free trans- 
from the outer layer. (Somewhat diagrammatic.) 
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PLASTIC CLOSURE OF DEFECTS IN THE DURA BY MEANS OF FLAPS OR 
TRANSPLANTS OF THE OUTER LAYER 

In a number of instances in which, due either to increased intracranial 
pressure or to the fact that an area of dura had been excised with a cortical 
growth, the cut edges of the dura could not be approximated, we have 
closed the defect by means of a flap of the outer layer of the dura which 
was raised and turned down so that its external surface lay against the 
cortex, and the edges of the flap were sutured to the free margins of the 



Fig. 5. — An extradural meningioma removed with only the'outer layer of the dura. A. External layer'of 

dura. B. Capsuleof tumor. 

dural incision. By this means, a defect three to four centimetres in size in 
both diameters can be closed by this little operation on the dura (Fig. 4A). 
After we had performed this plastic operation on the dura in a number of 
patients, I found, in the study of the literature, that Briining (Deutsche 
Zeitschrift fur Chirurgie, vol. cxiii, pp. 413-417) had proposed the same 
procedure in 1912, and had used it with satisfactory results in three cranial 
operations. 

We have, in several patients excised a piece of the outer layer of the dura 
and transplanted it into a defect at some distance away (Fig. 4B). 

Finally, it is feasible in some operations for meningeal tumor only 
slightly adherent to the dura, to excise only the inner layer of that membrane 
with the growth. Such a procedure will, however, be only rarely permissible 
on account of the danger that the outer layer of the dura may contain tumor 
cells. In one instance of extradural tumor — a flat meningioma (Fig. 5) — 
only the outer layer of the dura was removed with the neoplasm. 
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ACQUIRED ARTERIOVENOUS FISTULA* 

By Wallace M. Yater, M.D. 
of Rochester, Minn. 

FELLOW IN MEDICINE OF THE MAYO FOUNDATION 

Arteriovenous fistula, strictly speaking, applies to a direct communication 
between an arterial and a venous channel. This would therefore be the 
aneurismal varix of former classifications. When there is an intervening 
false aneurismal sac between an artery and vein the term varicose aneurism 
has been applied. The less common varieties, venous encysted varicose aneur- 
ism, arterial encysted varicose aneurism, double arterial and venous encysted 
varicose aneurism, double arterial or venous intermediate encysted varicose 
aneurism, arteriobivenous aneurism, and so forth, are all interesting academi- 
cally, but the essential and practical feature of them all is the communication 
between the arterial and venous channel. 

To William Hunter (1757) properly belongs the credit of first describing 
accurately the clinical features and the local and regional vascular physiologic 
disturbances of arteriovenous fistula. He observed two cases in which the 
condition developed in the arm by venupuncture with accidental piercing of 
the artery in addition to the vein. Morvan (1847) attributed to Boisseau the 
first intimation that a cardiac afifection may complicate arteriovenous aneur- 
ism. Branham (1890) first described the important sign which has been 
given his name. It is mainly to contemporaneous investigators (first among 
whom are Halsted, Matas, Makins, Holman, Hoover and Beams, Reid, Lewis 
and Drury), however, that we owe most of our knowledge of the systemic 
or cardiovascular effects of the condition. These observers, even with their 
modern methods and instruments of study, are not in accord. A brief discus- 
sion of the two main theories of the pathologic physiology of the systemic 
effects will be given here. 


Callander’s analysis of the causes of arteriovenous fistula 


189 projectiles 
166 bullets 
2 bombs 

5 shrapnels 
9 shell 

6 pieces of metal 
1 grenade 

161 knife wounds 
38 venesections 
123 cuts and stabs 


28 contusions 
5 fractures 

20 secondary aneurisms 
7 doubtful origin 
3 congenital 
34 unknown 


447 total 


Callander (1920), at Halsted’s suggestion, analyzed 447 cases of arterio- 

* Work done under the direction of Dr. J. de J. Pemberton and Dr. G. E. Brown, 
Divisions of Surgery and Medicine, Mayo Clinic. 

19 



WALLACE M. YATER 


venous fistula, including all cases recorded in the literature to 1914, all cases 
recorded in the surgical histories of Johns Hopkins Hospital, and a number 
of reports of selected cases appearing in the surgical literature of the World 
War. Callander’s table, quoted on p. 19, shows the predominating cause of 
arteriovenous fistula to be some form of traumatism, and rarely congenital. 

Saint, of the Mayo Foundation (1926), reported three cases of congenital 
arteriovenous fistula. In these cases the extremity affected had been abnor- 
mal since birth, either excessively hot or enlarged, and in all Pemberton 
found it necessary to amputate the distal part of the extremity because of 
extensive ulceration or gangrene which would not heal. Congenital arterio- 
venous fistula is a developmental anomaly in which there are always multiple 
fistulas between the arteries and veins as opposed to the single communi- 
cation usually found in traumatic cases. This multiplicity of fistulas makes 
surgical treatment very unsatisfactory. 

Four cases of acquired arteriovenous fistula, all of which were in the 
process of examination and treatment at the same time, are reported in this 
paper. One was due to a gunshot wound and three to contusions. The first 
case illustrates some of the cardiovascular effects. The other three were 
accompanied by local and regional changes only. Operation was performed 
in all the cases. 

Cask I . — Fistula Between the Axillary Artery and Vein . — A man, aged twenty-one, 
a postal clerk, while attempting to make new alignments of the sights of an “ unloaded ” 
0.22-calibre repeating rifle which had been placed in a vise at an upward angle of 45 
degrees, was. accidentally shot in the left side of the chest from a distance of about 3 
feet. The bullet entered the third left intercostal space medial to the anterior axillary 
line. Later a rontgenogram showed it in the region of the left acromion process. Exter- 
nal hemorrhage was severe, and a large swelling appeared beneath the left pectoral 
muscles; there was also subcutaneous emphysema between the puncture wound and the 
left clavicle. The left arm was completely paraded at first. Proper emergency treat- 
ment was instituted and the patient recovered from the immediate effects of the injury. 
About two months later (October, 1926) a pulsating swelling below the left clavicle was 
discovered by a physician and aneurism diagnosed. 

On the patient’s admission to the Mayo Clinic three months after the accident he 
complained of inability to use the left wrist and hand, of dull aching pain in the hand 
and sometimes in the shoulder, and of numbness and sometimes tingling in the back of 
the hand, inner side of the forearm and in the fourth and fifth fingers. The entire left 
upper extremity above the wrist was larger than the right, with flattening of the deltoid 
region. There were no enlarged veins. The back of the hand was markedly cedematous 
and the hand and fingers were of a reddish cyanotic hue and felt cold. There was limi- 
tation of shoulder and elbow movements by about 40 per cent., some limitation of 
pronation and supination, wrist-drop with inability to flex or extend the fingers and 
anaesthesia in the distribution of the cutaneous branches of the radial and ulnar nerves; 
in short, evidence of injury of the medial and posterior cords of the brachial plexus. 
Just below the outer half of the left clavicle was a pulsating fulness over which was a 
continuous thrill within a circle with a radius of about 4 cm. A loud hum with 
systolic accentuation was heard over the upper anterior and posterior portions of the 
wall of the chest, loudest over the area of the thrill and conducted down the inner side 
of the left arm as far as the elbow. The pulses were equal and synchronous and of, the 
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water-hammer type. Systolic blood-pressure in the right arm was 130; the diastolic 
seemed to be about 60, although the sounds were heard down to zero. On account oi 
the bruit, it was necessary to use the palpatory method on the left arm, and the systolic 
pressure was found to be between 50 and 00. In the femoral vessels the pressure was 
about 170 systolic and 100 diastolic. The average pulse rate was 85. Digital com- 
pression of the subclavian artery behind the upper Dorder of the inner half oi the 
clavicle eliminated the pulsation, thrill and bruit, as did pressure over the point oi 
maximal intensity of the thrill. The pulse rate during this manoeuvre immediately 
dropped 12 beats a minute, from 87 to 75 (Branham’s bradycardiac sign). The systolic 
blood-pressure taken m the right arm did not change appreciably, but the diastolic became 
definite at about 78. Subcutaneous injection oi 1/30 of a grain of atropine sulphate 
caused the pulse rate to increase in twenty-five minutes to 124. Occlusion of the leit 
subclavian then caused a drop of only 9 beats a minute. In either case immediately 
alter release of compression the pulse rate resumed its original and more rapid rate. 
Capillary pulsation was not noted. The blood Mow in the left arm was not great 
enough to be measured with the Stewart apparatus available. The skin temperature 
of the two upper extremities was practically the same, aithougn alter the patient entered 
the hospital from the cold outside air the left hand was distinctly colder tnan the right. 
The heart was 12.5 cm. in transverse diameter and there were 110 murmurs. The 
electrocardiogram did not show significant changes. Blood drawn irom veins in tne 
antecubital region had an oxygen saturation of (17 per cent, on the rignt and 81 per cent, 
on the left, indicating that the blood in the veins of the left arm was half arterial and 
half venous.f The blood volume as determined by the Congo-red method and with 
specimens from both arms gave an average reading of 89 c.c. for each kilogram of 
body weight. The hematocrit ratio and the blood counts were within normal limits. 
The Wassermann reaction on the blood was negative. A diagnosis was made of a 
small arteriovenous fistula of the third portion of the left subclavian artery and vein 
or of the first portion of the axillary and injury of the brachial plexus. 

December 15, Pemberton operated through an anterior incision and found that the 
communication was between the axillary vessels under the pectoralis minor, which lie 
divided (Fig. 1). The cephalic vein was greatly dilated and the axillary artery proximal 
to the fistula was slightly enlarged. The axillary vein was in a mass of scar tissue 
and owing to the fact that a nerve, evidently the medial cord of the brachial plexus, 
entered .this same mass, he did not try to dissect the vein free below. He ligated the 
artery above and below the fistula and the vein above with heavy silk. 

Recovery was uneventful. Surgical repair of the brachial plexus was deferred. 
After operation the left hand was warm and more nearly normal in color. On the tenth 
day the blood-pressure in the right arm was about 120 systolic and 68 diastolic and the 
sound was no longer heard below the normal fourth phase. The femoral pressure was 
about 160 systolic and xoo diastolic. A small pulse was perceptible in the region of the 
left radial artery. The pulse in the right radial did not seem to be of the water- 
hammer type. The average pulse rate was 80 a minute. The cardiac shadow on the 
seventeenth day after operation was 12 cm. in transverse diameter. The blood volume 
had not changed. 

The patient returned June 10, 1927, for repair of the left brachial plexus. Pain in 
the left arm had ceased. There was some improvement neurologically, although the 
function of the nerve trunks was still impaired, the ulnar nerve being most involved. 
The hand had the appearance of median nerve change. There was greater amplitude of 
rotation at the shoulder- joint. The oedema of the hand was some'what reduced. The fis- 
tula recurred. There was a slight thrill and pulsation over the site of the fistula and a 
marked hum over the upper left side of the chest and down the inner side of the left 

t This test was suggested by Dr. George E. Brown. 
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arm to the elbow. The blood-pressure in the right arm was 136 systolic and 76 diastolic, 
and in the left by the palpatory method the systolic pressure was about 50. The pulse 
rate was 88. There were no other changes in the cardiovascular system. June 15, 
Adson exposed the fistula and the left brachial plexus. Bleeding was profuse. The 
subclavian artery above and the axillary artery below were pulsating into a mass at the 
site of the fistula, and the subclavian, brachial and cephalic veins were also pulsating 
into this mass. In an attempt to dissect the brachial plexus the aneurism was opened 
from below. The brachial plexus was then traced down from above and the aneurism 



opened again. It was necessary then to ligate the subclavian artery and vein, the upper 
end of the brachial artery just above the profunda, and the cephalic and brachial veins 
and to resect the whole aneurismal mass. The dissection of the brachial plexus was 
continued, and the inner head of the median nerve, the ulnar nerve and the radial nerve 
were found to have been severed. An end-to-end anastomosis of these nerves was made 
after resection of the neuroma. The following day the collateral arteries and veins 
leading into the old aneurism were ligated. Convalescence was stormy and complicated 
by infection of the wound. Up to the time of dismissal from observation, July 13, n0 
definite improvement in the neurologic condition was noted. 

Comment. — This patient manifested the bradycardiac reaction, the 
increased heart rate, the increased pulse pressure, the arm-leg differential 
pressure, and questionable enlargement of the heart. Although the fistula was 
small, it might in time have caused serious cardiac embarrassment. This case 
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brings up the question of the necessity of testing the efficiency of the collat- 
eral circulation. Matas 0 advises testing of the collateral circulation before 
the ligation of the main source of blood supply to a limb, and if this does 
not seem sufficient, to “train the collaterals” by periods of compression of 
the vessels to he ligated. Reid has demonstrated that this procedure is not 
necessary and has called attention to the fact that the fistula is itself a greater 
stimulus to the formation of collaterals than is the tying off of the main artery. 
If the vessels cannot be restored, however, by some form of endo- 
aneurismorrhaphy , 10 the best proce- 
dure is to ligate both artery and vein 
above and below, since single or 
double ligation of the artery alone 
may lead to gangrene of the limb due 
to the rapid; drainage of the blood 
supply from the collateral arteries 
through the large vein as well as 
through the collateral veins. The 
balance between inflow and outflow 
is maintained by ligating both artery 
and vein. Recurrence in this case 
was probably due to inability to ligate 
the vein below the fistula, and it was 
necessary at the second operation to 
excise the fistula in its entirety. 

Case II . — Pulsating Exophthalmos 
Believed to be a Fistula Betzvccn • the Inter- 
nal Carotid Artery and the Cavernous 
Sinus . — A man, aged forty-eight, was in 
an automobile accident October 21, 1926, 
and was picked up unconscious. He re- 
gained full consciousness in seven hours. 

The scalp was lacerated in the right parietal 
region but there were no other injuries. 

Simple concussion of the brain was diagnosed. Since the accident he had experi- 
enced a “ swishing ” noise in the left ear synchronous with the heart beat and on the 
third day diplopia appeared with intermittent frontal headache which was worse after 
he had assumed the reclining position. Both eyes were bloodshot and the eyelids swollen ; 
they became normal in two weeks, but soon afterward the left conjunctiva became 
congested and the eyeball began to protrude. 

On examination at the Mayo Clinic, December 6, there was moderate proptosis of 
the left eye with moderate oedema of the lids and marked conjunctival congestion and 
chemosis, lacrimation and epiphora. The exophthalmometer registered 25 mm. on the left 
and 18 mm. on the right. The left pupil was slightly larger than the right, but both 
reacted normally to light. There was complete paralysis of the left external rectus and 
some limitation of movement of the orbit in all directions. Vision was normal. Slight 
pressure on the eyeball elicited a faint pulsation synchronous with the heart beat. The 
veins of the left retina examined rvith the ophthalmoscope were considerably engorged. 

A continuous loud hum with systolic accentuation was heard over the entire cranium 
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Fig. 2. — (Case II.) Patient just prior to opera- 
tion with well marked exophthalmos and paralysis of 
the external ocular muscle of the left eye. 
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and both eyeballs, but was most intense over the left eyeball. Occlusion of the left 
carotid by pressure caused the pulsation, hum, and subjective swishing to disappear, but 
did not definitely alter the pulse rate. The average pulse rate was 72. The systolic 
blood-pressure was 116 and the diastolic 76. The heart was not enlarged. A rontgeno- 
gram of the skull was negative. A diagnosis was made of arteriovenous fistula between 
the left internal carotid and the cavernous sinus with pulsating exophthalmos (Fig. 2). 

December 16, Pemberton ligated the left internal carotid artery in the neck. The 
pulsation, hum, and swishing disappeared, but a soft continuous humming sound con- 
tinued in the right ear. On the fifteenth 
day after operation the proptosis was much 
reduced, the exophthalmometer reading 21 
mm., the conjunctival congestion and che- 
mosis had disappeared, and the retinal 
veins were nearly normal in size. The 
ocular palsies were about the same as 
before (Fig. 3). Five months after opera- 
tion the patient reported that he had had 
no headaches and no subjective sound in 
the ear. He still had sonic strabismus and 
suffered occasional momentary attacks of 
double vision. 

Comment . — In an extensive re- 
view of the literature from 1809 to 
June, 1923, Locke found 58S cases of 
pulsating exophthalmos. The etiology 
was noted in 544 cases. Twenty- 
three per cent, were spontaneous and 
77 per cent, were traumatic. In the 
spontaneous cases females predomi- 
nated (74 per cent.). The average 
age in cases of the spontaneous type 
was near the end of the fifth decade, 
and in the traumatic cases near the 
end of the third decade. Necropsy 

Fro. 3.— (Case II.) Two weeks after operation. iwrfnrmPrl in fiftv races thirfv- 

exophthalmos greatly reduced and the ocular palsy ^ peilOUllCCl 111 illty CclSCS, till ) 

remaining. three in spontaneous cases and seven- 

teen in traumatic. Of the thirty-three spontaneous cases no lesion was 
found in four ; probable communication between the carotid artery and 
the cavernous sinus was found in sixteen ; orbital tumor was found in 
seven, and aneurism of the ophthalmic artery in three. In sixteen of the 
seventeen cases of traumatic pulsating exophthalmos there was a communi- 
cation between the carotid artery and the cavernous sinus, and' in one there 
was an aneurism of the carotid. There is a close anatomic relation of the 
sphenoid bone, cavernous sinus, internal carotid artery, the second, third, 
fourth and sixth nerves, and the ophthalmic and maxillary divisions of the 
fifth nerve. In explaining the relative frequency of this lesion after severe 
head injuries Locke quotes Rawlings as stating that the sphenoid bone was 
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involved in 70 per cent, of all fractures of the base of the skull. Locke, 
reviewing the result of treatment, found the following: 

Cured or 

Cases improved, Mortality 


per per 

cent. cent. 

Compression of carotid 106 26 

Ligation of common carotid 234 65 9 

Ligation of internal carotid 38 88 8 

Bilateral ligation of carotid 21 62 14 

Ligation of orbital veins 19 68 5 

Ligation of orbital veins and ligation of carotid 24 71 17 

Rest and medication 28 50 4 

Gelatin injections (subcutaneous) 16 63 


It is difficult to explain why ligation of the internal carotid cures in so 
many cases. It may be that the slowing of the blood stream through the 
fistula incident to the ligation of the carotid artery is more marked than 
normal because of the obstruction to blood flow offered by the trabeculations 
in the cavernous sinus, permitting clotting in the fistulous tract to take place 
before the secondary rise of blood-pressure in the carotid after the complete 
reestablishment of the collateral circulation. It is not necessary to institute a 
course of digital compression preliminary to ligation of the carotid artery in 
cases of true arteriovenous communication, as has been advised, since the 
fistula itself serves as a stimulus to collateral circulation. The fistula rarely 
produces systemic disturbances but may seriously affect the eye. 

Case III . — Fistula Between the Temporal Artery and a Vein of the Scalp . — A 
Russian-Canadian farmer, aged thirty-eight, came to the Mayo Clinic complaining of 
a chronic cough. Nine years previous to admission a limb of a tree about 5 cm. in 
diameter and several feet long struck him on the top of the head as the tree fell. A 
tender, firm, blackish lump formed in the left parietal region, but he continued to work. 
The lids of the left eye were swollen and black. The lump gradually disappeared, leav- 
ing a soft swelling in the left parietal region. Enlarged veins down the front of the 
forehead had appeared only within the last three years. He felt a throbbing at times 
in the head, and if he wore a tight cap he heard a humming sound in both ears. 

December, 1926, examination of the shaved scalp showed several large and tortuous 
veins diverging from a large, pouchy, fluctuating swelling, 3 by 4 by r cm., in the left 
parietal region (Fig. 4). The left temporal artery was enlarged, thick, and tortuous and 
entered this main swelling, in which it could be palpated. The left occipital artery was 
also enlarged and travelled upward toward the swelling. The parietal branch of the 
right temporal artery could be palpated as it passed over the vertex to the region of 
the swelling. Over the point of greatest swelling could be felt a marked thrill, and a 
loud continuous bruit with systolic accentuation was heard on auscultation over the 
swelling. The latter was transmitted down the left temporal artery as far as the 
zygoma, part way down the left occipital artery, and was present to a lesser degree 
over the vertex of the skull. Pressure at the point of maximal thrill caused a cessation 
of the bruit and thrill and collapse of the veins. When the left temporal artery was 
occluded the thrill and bruit were greatly reduced, and the pulsation in the temporal 
artery in the swelling was decreased. If both temporal arteries were occluded there 
was still greater diminution in these signs ; if the left occipital was also compressed the 
effect was practically the abolishment of the signs, and if the right occipital artery was 
also shut off the signs disappeared entirely. Blood drawn from the venous swelling 
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near the thrill had an oxygen content of 94 per cent. It was, therefore, arterial 
blood. In the course of the main swelling there was a depression in the skull which 
resembled a groove. A rontgenogram of the skull, however, was negative. Examination 
of the general cardiovascular system revealed nothing of significance. A diagnosis was 


Temporal 

artery 








1 '• • • \ ... - 
i .. " •• : . . . • 

Point of maximal thrill and bruit 
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Fig. 4. — (Case III.) Shaved scalp viewed frony above and showing the cirsoid aneurism. 

anastomosis is indicated. 


Site of 


made of arteriovenous fistula between the parietal branch of the left temporal artery 
and one of the veins of the scalp; the right temporal artery and both occipitals anas- 
tomosed with branches of this artery and in this way helped to feed the fistula. There 
had been no effect on the general circulatory system after nine years, and it was 
therefore decided to extirpate the fistula for local reasons only. 

December 31, Pemberton ligated both superficial temporal arteries and the right 
occipital artery, placed a circle of hemostatic sutures in the scalp around the fistula, 
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made a curved scalp flap and excised a large segment of the vessels. The skin over 
the vessels was very thin, due apparently to fat atrophy ; this had given the sensation 
of a depression in the scalp on palpation. Dissection of the removed vessels revealed 
a small fistula with thickened walls between the artery and vein. The vein was greatly 
dilated, and the artery generally hypertrophied. Convalescence was uneventful. 

Case IV . — Fistula Between the Artery and Vein of the Superficial Palmar Arch . — 
A man, aged thirty-two, had injured his right hand thirteen years before while playing 
baseball. A firm swelling appeared suddenly in the palm after an impact with the ball. 
The swelling gradually declined, leaving a soft, fluctuating, bluish lump at the base of 
the middle finger, extending part way up 
the sides of the finger. Five years later 
he noticed a scaly, tender area below the 
tip of the middle finger. This spread a 
little during the next year. He then con- 
sulted a physician who made a rontgeno- 
gram and told the patient that the bones 
of the finger were dead from lack of 
nourishment. The finger was amputated 
at the metacarpophalangeal joint; the flaps 
healed quickly. A year before examina- 
tion he noticed a scaly area on the dorsal 
region of the stump similar to the one 
which had been on the tip of the finger. 

At one time a little fluid collected and 
ruptured through the skin, but healing 
occurred after a few days of drainage. 

The swelling at the base of the amputated 
finger had not increased in size iii the 
thirteen years of its existence. 

On examination in December, 1926, it 
was observed that the veins of the right 
forearm and back of the hand were more 
prominent and more numerous than nor- 
mal. At the distal end of the third 
metacarpal bone over the site of ampu- 
tation and mainly on the palmar surface 
was a fluctuating bluish mass about 2.5 cm. in diameter, which was felt to pulsate 
faintly synchronous with the pulse (Fig. 5). The palm of the right hand was 
moist and warm; the backs of the fingers were bluish and the palm was somewhat 
pallid. On the dorsal surface of the swelling was a purplish scaly area. If the 
hand was tightly clenched and then opened there was delay of the return of color in 
the palm. No thrill could be palpated. A moderately loud hum with systolic accen- 
tuation was audible on auscultation in the proximal half of the palm and over the back 
of the hand, especially between the metacarpal bones, and was conducted up the course of 
the radial artery half way to the region of the elbow and a short way up the course 
of the ulnar artery. It was loudest over the hypothenar eminence. Occlusion of the 
radial artery had little effect on the sound; occlusion of the ulnar stopped it. Blood 
drawn from a large vein of the right forearm showed an oxygen content of 94 per 
cent, indicating the blood of the vein to be arterial. A rontgenogram of the right hand 
showed slight periarticular arthritis of the phalangeal joints. Examination of the 
general cardiovascular system revealed nothing abnormal. Arteriovenous aneurism of 
the superficial palmar arch, possibly with multiple anastomoses, was diagnosed. Surgical 
interference was indicated for local reasons only. 
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Fig. 5 . — (Case IV.) Palmar aspect of the right 
hand, showing the swelling just proximal to the 
stump of the amputated finger and the enlarged 
veins above the wrist. 
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December 31, Pemberton, hoping that the communication might be a simple one 
involving only the digital vessels to the amputated finger, exposed the fluctuating 
swelling through a curved lower palmar incision. The fistula was apparently more 
proximal, and since in order to extirpate it the circulation of the whole hand would 
have been jeopardized, only the third and fourth digital branches of the superficial palmar 
arch and the veins at the stump of the middle finger were ligated. Healing was pro- 
longed, and the same signs were present after operation as before. 

Comment . — There was some question in this case as to whether there was 
actually an arteriovenous anastomosis, but this was definitely settled by the 
determination of the oxygen content and capacity of the blood in the veins 
from the forearm. This method of diagnosis is simple and positive. The blood 
is drawn from a vein in the region of the lesion if possible; if it shows an 
oxygen content well above normal (70 per cent.), it is mixed with arterial 
blood, a condition which is possible only with an arteriovenous anastomosis. 

DISCUSSION 

The local effects of a fistula consist in dilatation of the distal part of the 
vein and of the proximal part of the artery. The increased pressure in the 
vein causes it to expand and hypertrophy and only later brings about inconti- 
nence of the valves of the vein ; the tributary veins also become dilated. The 
pressure in the veins is increased and the veins may pulsate. The artery 
proximal to a large fistula becomes dilated and thin-walled and often shows 
marked degenerative changes. The surface temperature over the fistula is 
usually increased, that distal to it decreased. The limb distal to the fistula is 
often increased in girth due to oedematous infiltration and hypertrophy of the 
subcutaneous connective tissue with atrophy of the skin and skeletal muscles, 
and if the anastomosis occurs before the full growth of bone has been 
attained, there may be an increase in the length of the limb. Trophic changes 
are prone to occur distal to the fistula. These are due to diminution of the 
flow of blood through the capillaries owing to its easier path of escape into 
the veins through the fistula and to the increased pressure in the veins, 
impeding the return of deoxygenated blood from the capillaries. Anoxemia 
of the tissues results. If these tissues are even slightly injured the normal 
inflammatory reaction of repair is feeble or absent, and progressive ulceration 
or gangrene supervenes. A loud hum with systolic accentuation is heard on 
auscultation over the fistula and in its neighborhood, and is transmitted down 
the course of the vein. A thrill is palpable also over the fistula and may be 
transmitted a short distance along the vein. There is an abnormally high 
oxygen content of the blood taken from veins near the site of the fistula due 
to a large admixture of arterial blood. Simple arterial aneurisms rarely 
cause as marked local or regional disturbance. The murmur is not constant, 
but when present is systolic in time and therefore intermittent. The thrill 
if present is less marked. The venous phenomena do not occur and the blood 
has the normal content of venous blood. 


28 



ACQUIRED ARTERIOVENOUS FISTULA 

The relatively large number of cases arising from the World War has 
stimulated several able surgeons and internists to investigate the systemic 
effects of arteriovenous fistula. The fact that the World War was more 
productive of this type of vascular lesion was due to the use of small calibre 
bullets and shrapnel of high velocity which produced a small orifice and exit 
for the bullet, a narrow but long curved channel usually crossing the course 
of the vessels in an oblique direction, and a small perforation in the artery, 
followed by rapid closure of the wound and primary union of the bullet’s 
track. Matas 11 states that the conditions in the fistula that determine or 
influence the systemic effects are: (i) the size of the fistula; (2) the volume 
and force of the arterial stream, short circuited; (3) the calibre of the 
vessels involved; (4) the proximity of these to the heart; (5) the duration of 
the fistula; (6) the age of the patient, and (7) the coexistence of antecedent 
cardiovascular disease. Of these factors the first four are the most impor- 
tant. Fistulas of the iliac, femoral, popliteal, subclavian, axillary, brachial, 
innominate, and carotid vessels are, of the accessible surgical vessels, most 
likely to be followed by cardiovascular effects. The systemic changes of the 
large fistulas are: (1) enlargement of the heart; (2) accelerated heart rate; 
(3) high pulse pressure, usually due to low diastolic pressure; (4) changes in 
the pulse and blood-pressure from temporary occlusion of the fistula, espe- 
cially Branham’s bradycardiac sign; (5) the presence of cardiac murmurs, 
more often systolic at the apex; (6) capillary pulse; (7) high blood-pressure 
in the leg compared to that in the arm, and (8) increased respiratory rate 
with dyspnoea on exertion, diminished vital capacity and diminished voluntary 
control of respiration (holding the breath test). 

Branham’s bradycardiac sign is said to be pathognomonic of arteriovenous 
fistula. ' It consists in immediate and distinct slowing of the heart rate when 
the fistula is temporarily occluded, either by pressure directly over the leak or 
by compression of the artery proximal to it. With it both systolic and dias- 
tolic pressures are usually raised, the diastolic often more than the systolic, 
and the cardiac shadow contracts. Besides its diagnostic importance it indi- 
cates cardiac efficiency and the ability of the circulation to “ tone-up ” after 
extirpation of the fistula. Atropine often abolishes the reaction, showing that 
it is a vagal effect. 

The systemic effects may exist for months or years with adjustment or 
compensation of the cardiovascular system, but when a break occurs the 
evidence of cardiac insufficiency and decompensation appear. Even, however, 
if the liver is enlarged and pulsating, with a systolic centrifugal pulse in the 
veins, but without signs of pulmonary oedema and cyanosis, extirpation of the 
fistula may restore the circulation nearly to normal, provided that prior to 
operation there has been no evidence of ectasis of the right auricle, as shown 
by absence of flattening of the right subcardial diaphragm, and that the tem- 
porary occlusion of the fistula causes elevation of systolic and diastolic 
blood-pressure.® 
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American investigators 4 - 0 have concluded from clinical and experimental 
studies that when a large volume of blood is shunted from the normal system 
of heart, arteries, capillaries, and veins, into a new system of heart, artery, 
fistula, and vein there is a great decrease in peripheral resistance, the effect 
being similar to sudden dilatation of the whole peripheral bed in a normal 
circulatory system. Compensatory reactions must therefore occur to main- 
tain the circulation through this enlarged peripheral bed and to ensure 
sufficient oxygenation of the tissues generally in spite of the amount of circu- 
lator}-' blood lost through the fistula. The minute volume flow of blood 
through the heart must be increased sufficiently to do this. It is brought 
about by an actual increase in blood volume, by dilatation of the heart to 
accommodate it, by hypertrophy of the heart to use it, and by increase in 
heart rate to insure the maximal utilization of it. In animal experiments 
carried out by Harrison, Dock and Holman 3 it was shown that there is a 
great increase in minute volume flow of blood through the heart, as indicated 
by measurement of volume flow through the lungs. Other animal experi- 
ments of Holman’s D also showed marked increase in total blood volume in 
cases of large fistulas. In a few clinical cases at the Mayo Clinic a post- 
operative reduction of total blood volume was noted', as determined by the 
Congo-red method, suggesting that there had been an increased volume, 
although the pre-operative figures were all within normal limits. 

English investigators , 7 however, contend that the heart does not do more 
work because they believe they have proved that blood flowing through the 
capillary bed is seriously diminished and general venous pressure is not 
increased ; the heart cannot put forth more blood unless more blood 1 is 
brought to it, and this is not possible unless general venous pressure is 
increased. The pressure in the great veins cannot be increased without 
increasing the pressure throughout the whole venous system, and they have 
found that the pressure in the peripheral veins is normal. They account 
for the enlargement of the heart by dilatation due to defective nutrition of the 
myocardium, coronary blood flow being reduced because of the low diastolic 
pressure in the aorta. Because of this argument Matas 11 has raised the 
question : If this is true, why is it that so many persons tolerate 
their arteriovenous fistulas with comparative comfort in spite of this coro- 
nary insufficiency? 

After a comparison of the data submitted by the two groups of investi- 
gators, the conclusions reached by the first group mentioned appear at present 
to be the more plausible and convincing, although the work of the other group 
cannot be lightly disregarded. 

SUMMARY 

Four cases of acquired arteriovenous fistula are reported. It was found 
in three cases that a determination of the oxygen content of blood taken from 
a vein in the region of the fistula revealed the presence of arterial blood in 
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the venous channel, as would be expected. This test is suggested as a pathog- 
nomonic criterion in all cases in which there is doubt as to the presence of an 
arteriovenous anastomosis. 
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CORONARY DISEASE IN SURGICAL PATIENTS 
By Alfred E. Piielps, M.D. 

of Brooklyn, N. Y. 

ANESTHETIST TO THE NEW YOIIK MEMORIAL HOSPITAL 

At no time in life is an adequate coronary circulation more needed and 
an inadequate one more hazardous than during a major surgical operation. 
The degree of integrity of the coronary vessels at this time is a subject of 
grave concern and because of its gravity an accurate appraisal of the 
pre-operative condition of the vessels unquestionably deserves earnest 
consideration. 

The Nature of Heart Failure. — In the appraisal of the surgical risk a 
clear conception and early recognition of heart failure are essential. Sir 
James Mackenzie defines heart failure as “ . . . that condition in which the 
heart is unable to maintain an efficient circulation during efforts necessary 
for the daily life of the individual,” and continues, “ . . . the main elements 
composing the circulatory system are the blood, the heart, the blood-vessels, 
and the nerves supplying and controlling the heart and blood-vessels. The 
different parts of the circulatory system are so constructed as to facilitate 
the flow of blood and so aid the work of the heart. The heart muscle sup- 
plies the force that propels the blood. So far then, as the efficiency of the 
circulation depends on the flow of blood the muscular force of the heart is 
the only factor concerned, and the inability of the muscle to supply a suffi- 
cient force is the direct cause of heart failure . . .” “ The evidence of heart 
failure in the early stages is entirely subjective. The patient becomes con- 
scious of certain sensations of distress or discomfort on making an effort 
which formerly he was able to make without experiencing these sensations. 

“ As the heart failure advances, these sensations are provoked by less 
effort. To fully appreciate the nature of heart failure it is necessary to 
remember that the important factor in maintaining the circulation is the heart 
muscle. There is a limit to the amount of work that a healthy heart can 
perform. It is the forcing of the heart to work beyond this limit that pro- 
duces heart failure. Actual impairment is indicated when symptoms are 
produced with abnormal facility, as for example, an effort that the individ- 
ual was want to perform in the past without any signs of distress. It is the 
abnormal facility with which the symptoms of exhaustion are produced and 
not the signs themselves that is the earliest sign of heart failure.” 

“ The standard of estimating the heart’s strength is found by ascertaining 
the response of the heart to effort. The standard by which the heart’s 
strength is to be measured is not a fixed standard. It will vary with each 
individual examined. The field of normal response to effort varies widely 
in different healthy individuals. Every man knows the amount of effort he 
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can normally put forth without distress, and this amount of effort is the 
only practical standard by comparison with which it can be determined, 
whether the field of the heart’s response to effort is restricted. The subjec- 
tive symptoms of heart failure are never absent when the heart’s efficiency 
is in any way affected. Methods of estimating the cardiac efficiency which 
do not take into consideration the sensations produced by effort fail to bring 
out the information essential to a knowledge of the heart’s efficiency.” 1 

Symptoms of Coronary Disease . — Coronary disease reveals .itself by 
definite subjective manifestations. The sensory disturbances following physi- 
cal exertion more especially, but also mental exertion, range from a mere 
discomfort regarded as insignificant by the patient to an excruciating agon')' 
that forebodes immediate dissolution. The pain which is preeminently the 
most important symptom is confined to fairly wide but well-defined regions, 
notably the precardium, retrosternum and epigastrium with or without radia- 
tion. The extension of the pain is almost exclusively to the left side — to 
the arm, shoulder, axilla, wrist, little finger, jaw, gums, tongue, neck, scapula, 
base of head — but occasionally also to the right. The pain may have its 
origin in any of the regions of radiation, notably the arm or wrist, and may 
or may not radiate to the precardium. It is always at some time or other 
felt in the precardium or retrosternum and its definite relation to physical 
exertion, immediate or remote, is a characteristic phenomenon. There is 
another sensory disturbance that may be associated with the pain or may 
arise independently of it — an expression of myocardial exhaustion that is felt 
as a constriction of the chest wall, the intensity of constriction varying from 
a mere tightness to a vise-like grip following exertion. Sudden exposure to 
cold, prolonged sleeplessness, worry, altercation, are likely to precipitate 
attacks. Salivation and local or general sweating may occur during a seizure, 
and profuse urination during or afterward is not unusual . 2 

Greenberg states “ a peculiar .sensation of a combination of nausea and 
discomfort in the epigastric area or a fluttering sensation in the substernal 
region, especially when, associated with inability to perform accustomed tasks 
and coming on after a heavy meal,, or periods of prolonged activity is 
another sign that the coronaries are no longer adequate . . . that the triad of 
pain, pallor and immobility, even when relatively, slight, are sufficient to make 
a diagnosis and that in the face of normal graphic findings.” 

The Central Nervous System . — The degree of hypersensitiveness of the 
central nervous system jdays an important role in determining the significance 
of subjective symptoms. This aspect of the disease applies especially to 
women. An extremely hypersensitive woman with mild coronary disease 
may exhibit symptoms out of all proportion to the actual impairment to the 
coronary vessels. A careful appraisal of the degree of hypersensitiveness is 
essential in determining with any degree of accuracy the gravity of the 
condition. Pressure on the skull behind the ear is a useful method, for this 
region is relatively insensible to pain in the normal individual. Undue sensi- 
tiveness. to deep pressure here is indicative of a hypersensitiveness by which 
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one may discount to a proportionate degree the gravity of the subjective 
symptoms. Inconstancy of the symptoms, and periods of freedom from 
distress on exertion, indicate that there is still present a fair degree of cardiac 
reserve. It is always necessary to measure the heart’s efficiency under the 
most favorable circumstances in order to estimate the heart’s ability success- 
fully to withstand strain. As in normal individuals, so in patients with 
coronary disease, there is a wide variation from time to time in their response 
to effort. 4 

Objective Signs . — Unfortunately physical examination of patients with 
coronary disease reveals, as a rule, little that will aid in the appraisal of 
the surgical risk. There are, however, three signs that are peculiarly signifi- 
cant. The first — and it is of vital importance — is reduplication of the first 
apical sound, indicative of ventricular hypertrophy on the verge of failure.'"' 
All patients with this reduplication, irrespective of subjective symptoms, that 
have come to the writer’s notice and have undergone a major operation, have 
died of progressive circulatory failure one to three weeks after operation. 
Muffled heart sounds at the apex in the absence of emphysema are of value 
when considered in conjunction with symptoms of distress in response to 
effort. Extra systoles that are increased by exercise indicate myocardial 
degeneration and their behavior must be considered in the circulatory 
appraisal of such patients. 

Arterial Degeneration . — It is well known that degenerative processes, 
expressions of old age, take place throughout the body in varying degrees 
of intensity, and that the location of maximum intensity varies widely in 
different individuals. The kidneys, brain, heart, muscles, etc., each and all 
may be the seat of these processes and that organ system in which the process 
is most marked dominates the picture. 

There is a special significance to these facts with reference to the appraisal 
of surgical patients. Marked degenerative processes in the muscles of the 
legs may serve to mask well-advanced myocardial degeneration. Subjective 
symptoms in response to effort are referable to the legs rather than to the 
heart. Appraisal of the cardiovascular system of this type of patient must 
depend on physical signs ; and the presence of abnormalities in the electro- 
cardiogram which indicates myocardial degeneration offers welcome aid; the 
absence of such abnormalities is, however, of questionable assistance. 

Sew. — The importance of sex in the appraisal of the circulatory system 
cannot be overestimated! In man subjective symptoms and objective signs 
referable to the circulatory system indicate an impairment of that system 
of a more serious nature than do the same symptoms and signs in women. 
The circulatory system of the female will withstand more strain than is indi- 
cated by the symptoms and signs, whereas the same system of a male will 
withstand less than is indicated. That the symptoms and signs are less 
significant in women is well\ portrayed by one of the author’s cases, a 
woman, aged fifty-eight; with marked limitation to effort by retrosternal 
pain, and at times constriction of chest. Marked hyperaesthesia over pre- 
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cardium. Vessels (radial) thickened. Heart enlarged (moderately). Sounds 
muffled. Blood-pressure 1 60-100. Operation radical, amputation of breast. 
Convalescence was smooth and uneventful. 

Cat diodynaiuics. A health}'' heart responds to the demands of increased 
woi k by a stiongei ventiiculai contraction. The physiological mechanism 
lesponsible foi this augmented effort lies in an increased initial tension 
developed during diastole as a result of increased venous return. In other 
words, as venous return increases the healthy heart is capable of pumping 
out a larger volume of blood per unit of time. On the other hand, when 
alterations in inherent contractility are present, the musculature of the heart 
cannot respond so effectively to an increased diastolic volume and initial 
tension during periods of strain (hyperdynamic heart of Wiggers). 0 

When a patient with coronary disease is subjected to a major surgical 
operation we have superimposed on a hyperdynamic condition of the heart 
the additional handicap of reduced venous return produced as the result of 
surgical shock. It is evident in these circumstances that any material reduc- 
tion in the venous return to the heart will result in progressive circulatory 
failure. The normal vascular system, to function properly, must contain 
at all times an adequate supply of fluids, but with alterations in inherent con- 
tractility inadequate venous return will eventually produce a physiologi- 
cal impasse. 

Cholecystectomy and Coronary Disease . — In the appraisal of the coronary 
surgical risk the nature of the operation is an important factor bearing on 
the prognosis. An approximate estimate of the shock entailed by the sur- 
gical procedure must receive careful consideration. It is the author’s belief 
that a cholecystectomy performed upon a male with even moderate coronary 
disease will in all likelihood prove fatal without adequate support of the 
circulatory system. Women, except in rare instances, are in a different 
category with respect to the necessity of this special support, for the hazard 
is materially reduced by virtue of the sex. The maintenance of adequate 
venous return, diastolic volume and initial tension, sine qua non in conditions 
of altered inherent contractility of the heart, is most effective]}’’ accomplished 
by transfusion of whole blood immediately before the operation. Trans- 
fusion after the operation may also be necessary; an immediate transfusion 
is advised if the patient’s condition is unsatisfactory. 7 Maintenance, rather 
than reestablishment, of a sufficient circulation is urgently demanded in 
these circumstances. The employment of this method, it is believed, would 
greatly reduce the present high mortality of cholecystectomy. 

Choice of Anaesthetic . — Loss of consciousness during operation in patients 
with coronary disease is a decided help to their circulatory system. The 
majority, if conscious during the operation, develop signs of shock. Cold, 
clammy perspiration, dimunition in the volume of the pulse, and faintness 
are not uncommon phenomena. Vascular accidents (cerebral and pulmo- 
nary thrombosis, embolism, etc.) are more prone to occur as the result 
of using nitrous oxide rather than ether, hence the prolonged administration 
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of the former to patients with coronary disease is not advisable. A light 
narcosis produced by ether is more satisfactory. Ether in moderate amounts 
is a cardiac stimulant, and even in the presence of marked myocardial 
degeneration does no appreciable harm. 

SUMMARY 

1. A clear conception and early recognition of heart failure are necessary 
in the appraisal of the coronary surgical risk. 

2. Appraisal of the hypersensitiveness of the central nervous system is 
essential to an accurate interpretation of the gravity of the symptoms in 
coronary disease. 

3. Reduplication of the first apical sound indicates ventricular hyper- 
trophy on the verge of failure. 

4. Arterial degeneration in the muscles of the legs may mask advanced 
myocardial degeneration. 

5. Women are superior to men as surgical risks. 

6. Adequate venous return to the heart during an operation is a necessity 
in a patient with coronary disease. 

7. Transfusion of whole blood is the most effective method to prevent 
and combat surgical shock. 

8. Without transfusion cholecystectomy in a male with coronary disease 
is hazardous. 

9. The prolonged administration of nitrous-oxide and oxygen is not 
advisable in patients with arterial degeneration. 

10. Ether is the most satisfactory anaesthetic for patients with myocardial 
degeneration. 
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ASSOCIATION OF HYPERTHYROIDISM WITH DIABETES 

By Henry J. John, M.D. 
of Cleveland, Ohio 

PROM THE CLEVELAND CLINIC 

The association of diabetes with hyperthyroidism is by no means of rare 
occurrence, although one would be inclined to think so from the sporadic 
reports in the literature which give but little indication of the actual incidence 
of this combination of diseases. For this reason, and because it illustrates 
the importance of an early recognition of the onset of diabetes in these cases, 
I am reporting here the case of a patient in whom severe hyperthyroidism 
preceded the onset of diabetes by nearly a year. In this case such a severe 
stage of diabetes developed that the patient became extremely emaciated. The 
hyperthyroidism and severe myocarditis persisted even after both lobes of 
the thyroid gland had been removed, these conditions disappearing only after 
the removal of a little nodule of thyroid tissue which clinically was about the 
size of a small marble. When I first saw him this patient was a mere skele- 
ton, too weak to lift his arm, with a basal metabolic rate of about plus 70 per 
cent., and a blood sugar content of about 400 mg. per 100 c.c. The important 
feature in this case was that the diabetes was masked, for though glycosuria 
was present, yet the fasting blood sugar first was at the normal level, a finding 
which emphasizes the fact that a fasting blood sugar estimation is not a true 
criterion for the early diagnosis of diabetes ; a blood sugar estimation two and 
one-half hours after a heavy carbohydrate meal being a far better routine 
procedure. 

Case. — The patient was an unmarried man, thirty-three years of age. There was 
no significant item in the family history. Of the usual diseases of childhood he had 
had measles, mumps, whooping cough, and chickenpox. He had also had a Neisserian 
infection. Aside from these diseases he had been in good health until the early part 
of 1925, when he first noticed that he was gradually becoming increasingly nervous and 
later that his eyes were becoming increasingly prominent. A gradual loss of weight 
accompanied the development of these symptoms and his neck gradually enlarged in 
front. He had some dyspnoea and also tachycardia, which was increased by exertion. 
Two years before he came to the Clinic his weight had been 130 pounds, but when 
first seen (December 29, 1925) his weight was 1 15 pounds. His pulse rate at this time 
was 140, blood-pressure 130/60. 

Phj'sical examination revealed a thin, nervous man with a bilateral thyroid enlarge- 
ment and with marked exophthalmos. He had a rapid heart which was slightly enlarged 
to the left, but there were no thrills, shocks or friction rubs and no murmurs. Other- 
wise the physical examination revealed nothing of importance, excepting paralysis of the 
left vocal cord with great oedema of the arytenoid on that side and also some affection 
of the right cord (false cord). The subsequent course of this patient can best be 
followed by an examination of Table I and of the charts given in Figs. 1-5. 

In this case we were dealing with a very severe case of hyperthyroidism 
presenting all the cardinal symptoms, the high basal metabolic rate persisting 
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even after a second lobectomy. At the suggestion of Doctor Marine we 
instituted the feeding of thymus, which was continued for nearly three 
months after the second lobectomy without any apparent effect. During this 


Table I. 


Summary of History of Patient with Coincident Hyperthyroidism and Diabetes 


Year 

Date 

Weight 

Glycosuria 

.Blood 
sugar mg. 
per 100 c.c. 

B.M.R. 
per cent. 

Operations 

+ 

- 

192s 

June 


130 







July 









Dec. 

24 

115 

neg. 


63 



1926 

Jan. 

4 






Ligation, 









left 


Jan. 

7 






Ligation, 









right 


Jan. 

10 








April 

13 


3 plus 






April 

IS 



73 





April 

30 






Lobectomy, 









left 


May 

I 


3 plus 






May 

II 








Oct. 

19 








Oct. 

20 



258 





Oct. 

22 

86 


40s 


3 



Oct. 

23 








Oct. 

29 

89. S 







Oct. 

30 

91 







Nov. 

8 

92. S 







Nov. 

18 




76 




Nov. 

27 




37 




Dec. 

9 




63 




Dec. 

29 






Lobectomy, 

1927 

Jan. 

18 

97 



70 


right 


iFeb. 

9 

103. s 



75 




Feb. 

24 








Feb. 

27 








Feb. 

28 






Broke left 











March 

3 








March 

7 








M arch 

10 








March 

12 




89 




March 

14 








1 March 16 




71 




March 

17 








March 

21 








M arch 

24 








March 28 








March 

31 








April 

4 

115 







April 

7 




27 




April 

11 








April 

15 




43 




April 

21 








April 

25 

116.7s 



71 




May 

1 








May 

2 

III. 5 





Removal of 









thyroid 









nodule 


May 

9 

no 

. 






May 

16 

1 1 2 







May 

25 

113.7s 



16 




May 

31 

118 







June 

9 








June 

21 








June 

22 




9 




June 

24 

120 







July 

27 





3 

Infected 









teeth ex- 









tracted 


Aug. 

29 

129 








Symptomatology 


Appearance of symptoms of hyper- 
tb yroidism — nervousness, exophthal- 
mos. rapid heart, loss of weight. 

First seen at the Clinic. 


Discharged from hospital to return for 
lobectomy. 

Reentered hospital. 

Pulse irregular. 


Discharged from hospital, second 
lobectomy to be done later. 
Reentered hospital markedly emaciated. 

Diabetic treatment started. See chart. 
See photograph I (Fig. 6). 

Heart irregular. Arrhythmia. 


See photograph 2 (Fig. 6). 


12.7 

13.44 


14-3 

11.79 

11.34 


Sec photograph 3 (Fig. 6). 
Feeding with thymus started. 
Heart irregular. Arrhythmia. 


9-5 


7.S4 


13.03 

12.01 

7-4 

9.65 


Serum calcium 12 mg. per 100 c.c. 


JO, 75 


14.64 
13. S j 


Heart irregular. 


Arrhythmia. 


4-9 Heart more regular. 

8- 5 

9- 8 . s 

See photograph 4 (Fig. 6). 

Glucose tolerance test. See chart. 
Heart quite regular, rhythmic ana 
normal in every way. 

Severe reaction due to extraction of 
teeth, face badly swollen. 

Discharged from hospital. 
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t i m e, while 
attempting to open 
a window, the pa- 
tient broke his left 
fibula. Some time 
after the second 
operation a small 
nodule was noted 
on the right side 
in the thyroid re- 
gion. This was 
removed on May 
2, 1927, and was 
found to consist 
of thyroid tissue. 
(See pathological 
reports.) After 
the removal of 
this portion of 
thyroid tissue, the 
patient began to 
improve m a r k- 
e d 1 y ; the basal 
metabolic rate 
promptly became 
normal and re- 
mained so ; the 
heart quieted 
down and he b e- 
gan to gain 
strength. The 
outstanding feat- 
ures in this case 
are that: The 
hyperthy roidism 
preceded the onset 
of diabetes by 
nearly a year. 
Tbe patient first 
noted the symp- 
toms of thirst and 
polyuria in Sep- 
tember, 1926. 
Glycosuria had 


1925 


1927 
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been discovered five months before, in April, 1926, while he was in the hos- 
pital, just be foie his hist lobectomy, but on the following day his fasting 
blood sugar was only 73 mg. per 100 c.c. so that the presence of the glycosuria 
was disregarded, since this is a common finding in cases of hyperthyroidism. 
Glycosuria was again found on May 1, 1926, shortly before the patient was 

discharged from the hospital after 
the first lobectomy, but was again 
disregarded. When the patient 
reentered the hospital for his sec- 
ond lobectomy he had had the 
symptoms of thirst and frequency 
of urination for about six weeks, 
he was markedly emaciated, his 
weight having dropped to 86 
pounds (see Photograph A in 
Fig. 6), and he was extremely 
weak and exhausted. The morn- 
ing after his admission his fasting 
blood sugar was 258 and two days 
later it was 405 mg. per 100 c.c. 

The lesson one can draw from 
the above history is that glyco- 
suria in hyperthyroidism cannot 
be disregarded, and that even a 
fasting blood sugar will not 
always tell the story, for it masked 
the true situation in this case. A 
blood sugar determination made 
two and one-half hours after a 
meal might have revealed the 
diabetic condition, and a glucose 
tolerance test certainly would 
have done so. 

The problem which was be- 
fore us in October, 1926, was 
two-fold: (1) the diabetic condition must be controlled, and (2) the 
patient must be prepared for a second lobectomy. The man was given large 
amounts of insulin daily (see Figs. 3 and 4) and began to improve imme- 
diately, as is shown by Photograph B in Fig. 6, which was taken less than 
two months later. During this period his weight had increased from 86 
to about 95 pounds. He grew very hungry and his diet was increased from 
1800 to 3000 calories, but this did not seem to satisfy his hunger, so that it 
was further increased to 4000, and finally to 5000 calories before his appetite 
was satisfied. Even on this high diet (200 gm. carbohydrate, 140 gm. 
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metabolic rate and in the weight of a patient with coinci- 
dent hyperthyroidism and diabetes. 
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protein) on many days there was no sugar in the 24-hour specimen of urine 
(see Fig. 1). On one day the sugar output was 50 gm., but most of the 
time it was only 5 or 6 gm. in 24 hours, which indicated that the man was 
utilizing his food, as was shown also by his steady gain in weight. The 

Table II. 


Observations of Pulse Rate of Patient with Coincident Hyperthyroidism and Diabetes 


Year 

Date 

Pulse average 

Operation 

1925 

December 29 

80 


1926 

January 1 

120 

Ligation, left. 

' January 7 

109 

Ligation, right. 

, April 12 

130 



April 1 9 

125 



April 26 

95 

Lobectomy, left. 


October 19 

M 5 



October 26 

90 



November 2 

r 00 



November 9 

100 



November 16 

100 



November 23 

no 



November 30 

130 



December 7 

120 



December r 4 

120 



December 2 1 

130 



December 28 

120 

Lobectomy, right. 

1927 

January 1 

150 



January 8 

no 



January 15 

rro 



January 22 

100 



January 29 

120 



February 5 

no 



February 1 2 

no 



February 19 

no 



February 26 

115 



March 5 

120 



March 12 

IOO 



March 1 9 

95 



March 26 

IOO 



April 2 

IOO 



April 9 

95 



April 1 6 

95 



April 23 

95 



April 30 

IOO 



May 7 

130 

Nodule of thyroid tissue 




removed. 


May 14 

95 



May 21 

90 



May 28 

90 



June 4 

90 



June 10 

85 



June 17 

90 



June 24 

82 



average sugar output did increase in 1927, when the patient was on a much 
lighter diet. Once the craving for food was satisfied, we were able to cut 
down the diet considerably until, when he was finally discharged, he was 
receiving 2200 calories (carbohydrate, 120 gm. 5 protein, 80 gm. , fat, ifio 
gm.) and three daily doses of insulin of 10, 20, and 20 units, respectively. 
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When the patient was first here he had tachycardia, and his heart was 
enlarged to the left ; and later murmurs, arrhythmia, reduplication of sound 
and cedema developed. Digitalis and Lugol’s solution did not seem to 
improve the condition of the heart until after the final nodule of thyroid 
tissue had been removed, when the whole situation changed rapidly and the 
heart rapidly improved. (Table II.) I am adding here the notes made by 
Doctor Anderson, who has been examining the man periodically; and also 

the electrocardiogram. 
(F’g- 7- 

“ December 12, 1925: 
Pulse 140. Heart enlarged to 
left, no thrills, shocks nor 
friction; no murmurs. 

“ December 16, 1926: 

Heart regular, pulse 132. 
Left border in anterior axil- 
lary line. 

“ Alarch 5, 1927 : Pulse 
138. Heart enlarged. Sys- 
tolic murmur with a redupli- 
cated sound. 

“April 13, 1927: On 

digitalis and Lugol’s solution 
since above note. Pulse 94. 
Faint systolic murmur at apex. 
No signs of failure except 
that feet are slightly swollen. 

“June 22, 1927: Heart 
normal in size, rate 80, no 
murmurs can be elicited. No 
failure signs, except that the 
ankles arc still oedeniatous.” 

PATHOLOGICAL REPORTS (l'IG. 8) 

“ April 30, 1926 : First lobectomy. 

“ Gross Description-. — One lobe of the thyroid weighing 65 gm. on section presented 
a moderately firm but rather colloid appearing cut surface. 

"Microscopical Description. — Sections through the gland showed it to be composed 
of enlarged acini lined for the most part by slightly to moderately proliferating cuboidal 
epithelial cells, which in several instances were thrown into papillary folds. There was 
relatively slight colloid content throughout. 

“ Pathological Diagnosis. — Rather moderate hyperplasia. 

“ December 29, 1926 : Second lobectomy. 

" Gross Description. — Specimen consisted of a portion of thyroid tissue, weighing 
15 gm., 40x25 mm. It was deeply lobulated, fairly firm and on section presented a 
pinkish-gray, glistening surface. 

“ Microscopical Description. — Sections showed follicular hyperplasia with infolding 
of acinar walls which had papillary projections into the lumina. Lining cells were 
columnar in type. In some areas the acini were small, lined with broad columnar cells 
and had no secretory product in the lumina. 
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Fig. 3. — Chart showing the blood-sugar fluctuations on six 
successive days in the case of a patient with coincident hyperthy- 
roidism and diabetes, while he was on a diet of 5000 calorics. Insulin 
dosage is given above dots which indicate height of blood-sugar. 
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" Pathological Diagnosis . — Moderate hyperplasia. 

“ May 2, 1927 : Nodulectomy. 

,f Gross Description . — Specimen consisted of a portion of thyroid tissue, weighing 
35 gm., and measuring 70x30 mm. It was deeply lobulated, flabby and had a dark 
red, moist cut surface. 

“Microscopical Description . — Sections showed follicular hyperplasia and infolding 
of acinar walls, which were lined with columnar epithelium. The stroma was scanty 
and showed distinct lobular markings. 

“ Pathological Diagnosis . — Slight hyperplasia.” 

GENERAL DISCUSSION 

In Table III I have summarized cases of coincident hyperthyroidism and 
diabetes which I have found in the literature, including therein my own 

Table III. 


Cases of Coincident Diabetes and Hyperthyroidism Reported in the Literature 


Author 

No. of 
cases 

Total series of cases of 
hyperthyriodism 

Outcome 

Year 

Cured or improved 

Dead 

Dumontpallier . . . . 

r 



I 

1867 

Brunton 

1 




1874 

Hartmann 

2 




1878 

Budde 

2 




1891 

Manges 

1 




1899 

Muller 

2 




1906 

Thompson 

3 

80 



1906 

Sattler 

56 (from 



25 

I909 


literature) 





Crile 

1 


I 


1915 

O’Day 

4 


4 


1916 

Rohdenburg 

2 


2 


1920 

Fitz 

9 

1800 (Mayo Clinic) 



I92I 



315 (Mass General 






Hosp.) 




Holst 

10 (glycos.) 


10 (by thyroid- 


r92r 




ectomy) 



Cammidge 

1 


1 


1923 

Buchanan 

1 


1 


1924 

Charvat 

1 


1 


1926 

John 

4° 

3171 

38 

2 

1927 


series which is to be reported elsewhere. For about two years I have been 
making a special study of the carbohydrate metabolism in such cases of 
hyperthyroidism as showed, (1) glycosuria, (2) fasting blood sugar above 
normal (120 mg. per 100 c.c.), or (3) blood sugar above normal two and 
one-half or more hours after a meal. This study has consisted chiefly in the 
study of the glucose tolerance in these cases and basal metabolism esti- 
mations. Of the 93 cases of hyperthyroidism which have been included in 
this study, in forty the glucose tolerance curve was not normal, that is, the 
curve did not return to the normal level within two and one-half hours after the 
ingestion of 100 grams of glucose. In a normal individual the curve returns 
to the normal level within one or one and one-half hours. In some of these 
cases the height and length of the curve showed a frankty diabetic condition 
to be present. 
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It is somewhat difficult to interpret the borderline curves — that is, those 
which are not frankly diabetic in character but nevertheless do indicate some 

disturbance of the carbo- 
hydrate metabolism. One 
may consider that they 
indicate an impairment of 
the insulogenic function 
which may be and often 
is corrected w h e n the 
hyperthyroidism is con- 
trolled, by whatever 
means ; vet, if uncared 
for, these cases may drift 
into a diabetic stage, as 
I have seen happen in a 
few cases. I am inclined 
to consider these as cases 
of functional diabetes” 
in which the condition 
may be corrected under 
appropriate treatment. In 
some cases a nor m a 1 
status is reestablished 
without treatment, 1) u t 
since no one can say in 
advance in which cases this will happen, the only safe procedure is to institute 
an anti-diabetic regimen. Glycosuria is not an infrequent finding among 
cases of hyperthyroidism. 

The presence of glyco- 
suria in itself alone is 
not, by any means, a 
proof of a diabetic state, 
but it does indicate the 
need of further investi- 
gation. In hyperthyroid- 
ism we are dealing not 
only with the n o r m a 1 
renal threshold to which 
blood sugar must rise 
before it can appear in 
the urine, but also with 
the fact that in some 
cases of hyperthyroidism the renal permeability is increased, an increase 
which Allen has described as being of toxic origin. I have noted this phe- 

U 




Fic. — Chart showing the blood-sugar fluctuations on ciffiit 
days during a period of five weeks in the case of a patient with coin- 
cident hyperthyroidism and diabetes, while he was on a diet of 3000 
calories. The insulin dosage is given above the dots which indicate 
the height of the blood-sugar. 
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nomenon by comparing glucose tolerance tests made during the acute stage 
of hyperthyroidism with those made from four to six months after thy- 
roidectomy. This comparison has shown that the sugar excretion during the 



12- 9- ’26 B e-9-’27 C 6 '9 ''2 f D. 



Fig. 6. — Photographs of patient with coincident hyperthyroidism and diabetes. A, photograph 
made at the time of the discovery of the diabetic condition; B, C, after treatment with insulin had been 
instituted; D, one month after the final operation. 

acute stage of the disease was much larger than after the thyroidectomy, 
though the coincident blood sugar curves were identical. Increased renal 
permeability is evidenced by high incidence of a low renal threshold in cases of 
hyperthyroidism as compared with that in average run of cases. (Table IV.) 
As one studies the relationship of diabetes to hyperthyroidism, it becomes 
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quite evident that in the majority of cases hyperthyroidism precedes diabetes, 
and a study of the carbohydrate metabolism in these cases leads one to think 
that hyperthyroidism must be one of the predisposing factors in the develop- 
ment of diabetes. This does not mean, however, that the most severe cases 
of hyperthyroidism are most predisposed to diabetes, for apparently that is 
not the case. In a very severe case of hyperthyroidism the glucose toler- 
ance may be quite nor- 
mal, while a patient with 
m i 1 d hyperthyroidism 
may be frankly diabetic. 
1 1 seems rather that 
hyperthyroidism is sim- 
ply a factor which is 
sufficient to precipitate 
the onset of diabetes in 
individuals who, we may 
say, are already on the 
road to diabetes, so that 
the coincident occur- 
rence of an}' other factor 
such as infection, over- 
eating, etc., would have 
the same influence. It is 
a well known fact that 
patients with hyperthy- 
roidism consume an 
enormous amount of 
food, to compensate for 
the increased metabo- 
lism, and they thus throw 
a heavy burden on the 
insulogenic function of the islands of Langerhans which, if already weak- 
ened, will easily become exhausted, with resultant diabetes. Years ago von 
Noorden a called attention to this fact. 



Fig. 7. — Electrocardiographic tracings made in a case of coinci- 
dent hyperthyroidism and diabetes. A, tracing made November is, 
1926, before the second lobectomy; B, tracing made April 12, 1927, 
before final operation — removal of a small nodule of thyroid tissue. 


CONCLUSIONS 

1 . Personal observations and cases reported in the literature lead to the 
conclusion that the association of diabetes with hyperthyroidism is not a 

Table IV. 


Renal Threshold in 73 Cases of Hyperthyroidism and Simple Goitre as Shown by 

Glucose Tolerance Tests 
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HYPERTHYROIDISM AND DIABETES 

rare occurrence ; and that when this association does occur the diabetes 
usually develops after the onset of the hyperthyroidism. 

2. The appearance of glycosuria in a case of hyperthyroidism should 
neve i be disiegarded, but a blood sugar determination two and one-half 
hours after a heavy carbohydrate meal or else a glucose tolerance test should 
be made in order to determine whether or not the glycosuria indicates a 
diabetic or prediabetic status. 

3. The treatment of diabetes associated with hyperthyroidism does not 
vary from the treatment of diabetes without this complication, with the 


a b c 



Fig. 8. — Photomicrographs made in a case of coincident hyperthyroidism and diabetes. A, section 
from specimen in first lobectomy; B, section from specimen in second lobectomy; C, section from specimen 
of nodule removed in final operation. 


exception that, because of the increased metabolism in cases of severe hyper- 
thyroidism, a diet of much higher caloric value than the usual diabetic diet 
is necessary, and consequently much more insulin is required. 

4. Thyroidectomy improves carbohydrate tolerance in all cases of diabetes 
associated with hyperthyroidism in which diabetes is mild in character ; in 
most of these cases insulogenic function is restored to normal status. 

Addendum. — The patient whose case is reported in this article returned to the 
Clinic, July 22, 1927, approximately one month after he was discharged from the 
hospital, complaining of abscessed teeth. They were extracted and a severe reaction 
followed, his face becoming badly swollen, etc. There was a marked rise in the blood- 
sugar for a period of nearly two weeks and the insulin dosage had to be increased, 
as is usually the case when an infection occurs in a case of diabetes. The basal metab- 
olic rate, however, was not increased and the patient was discharged from the hospital 
August 29, on the same diet and the same dosage of insulin which he had had before 
the infection. In Fig. 9 are given the complete data of this case during the three years 
that the patient has been under observation. 
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CONGENITAL CYSTIC DILATATION OF THE COMMON 

BILE-DUCT* 

By Byrd C. Willis, M.D. 
or Rocky Mount, N. C. 

FItOM TIIK FAIIK VIKW HOSPITAL 


Apparently a number of patients have died through failure to recognize 
congenital cystic dilatation of the common bile-duct in time. According to 
McWhorter, “ the correct diagnosis has not been made in any case prior to 
operation.” Since this statement, however, Neugebaiier claims to have diag- 
nosed a case prior to operation, and eleven other cases have been reported. 
These, with the case I am reporting here, make a total of sixty. The con- 
dition (in my case) was recognized during an exploratory operation when 
it was noted that the hepatic and cystic ducts emptied into the superior pole 
of the cyst. McWhorter says that practically all cases in which diagnosis was 
not made at the first operation terminated fatally. Of the cases reported 
later, diagnosis was not made at operation in four (Wyllie, Adam, Zimmer, 
and Hill and Ramsay). The patients of Adam, Zimmer, and Hill and 
Ramsay recovered after the second operation. Wyllie’s patient died. In 
seven cases the diagnosis was made during operation. Three of these 
patients recovered, two died, and the outcome is not stated in two. In one, 
no statement was made as to time of diagnosis; the patient recovered. In 
the cases in which a primary choledochoduodenostomy has been performed, 
three patients recovered and two died. In Wagner's case in which chole- 
cystectomy had also been performed, the patient died. Of the fifty-nine 
cases reported, external drainage was instituted in forty. All but nine of 
the patients died, McConnell's, and eight who had some form of internal 
drainage. In many of the fatal cases secondary choledochoduodenostomy 
had been performed but the patients were too exhausted to recover. If 
cystic dilatation is recognized, choledochoduodenostomy or other internal 
drainage is indicated. The use of external drainage in partial or complete 
obstruction of the common duct, without correction of its cause, invites dis- 
aster in this class of cases as well as in other cases of obstruction of the duct. 

Case Report. — A boy, aged twelve, was brought to the hospital, October 20, i 9 22 > 
because of pain in the abdomen. The first attack was six months previously ; it improved 
after treatment for round-worms. In the last few days he had had three more attacks. 
Calomel and salts were given with temporary relief. No food had been taken by mouth 
in the last two days because eating caused discomfort. The pain was around the navel 
and in the right flank, but did not extend to the epigastrium, the back or the bladder 
region. There was no nocturia or frequency, and no blood or gravel in the urine. 
The patient had been well until two years ago when he had a nocturnal attack of severe 
pain, followed by soreness in the upper abdomen which required morphine. 

* Read before the Association of Resident and Ex-resident Physicians of the Mayo 
Clinic, October 6, 1926. 
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Examination showed a well-nourished boy apparently not acutely ill. Head, neck and 
throat were negative on examination. The chest was clear to auscultation and per- 
cussion. There were no murmurs or arrhythmia of the heart. The abdomen, was ten- 
der over the right upper quadrant and in the right flank. There was slight tenderness 
in the region of McBurney’s point. The urine was normal except for a trace of albumin 
and is pus cells in a low-power field. The leucocytes numbered 9600. Rontgenogram 
of the kidney, ureter and bladder revealed no stone. The diagnosis was recurrent appen- 
dicitis. Operation was performed through a high McBurney’s incision under ether 
anesthesia on the day of admission. The appendix and a Meckel’s diverticulum were 
removed. There was a 
small amount of clear 
fluid ; the appendix was 
retrocecal and rigid, espe- 
cially at the tip, and dis- 
tended with gas. Lymph- 
nodes were considerably 
enlarged in the ileocecal 
region, but not elsewhere. 

About 50 cm. above the 
ileocecal valve a Meckel’s 
diverticulum about 3 by 5 
cm. was found. The liver 
margin, gall-bladder and 
lower pole of the right 
kidney were palpated and 
found negative. Conva- 
lescence was uneventful 
and the patient was dis- 
missed from the hospital 
on the ninth day. 

The patient was read- 
mitted July 5, 1926, com- 
plaining of severe pain in 
the right upper portion of 
the abdomen. The pres- 
ent illness began about 
one month after his dis- 
missal from the hospital, 

‘October 29, 1922. He had attacks of pain in the pit of the abdomen followed by sore- 
ness in that region. They were not referred to the back. Morphine was necessary for 
relief. He was nauseated and does not vomit except after hypodermics. Between 
attacks he suffered no discomfort and could eat anything. There was no belching of gas 
or high fever with attacks. He had never been jaundiced. The bowels were regular 
and stools were never white. On examination the patient was found to be well-nourished, 
vigorous and alert. His color was good, and the pupils equal and reacting to light and 
accommodation. The tonsils were diseased. The teeth showed moderate caries and pyor- 
rhoea. The abdomen was moderately distended with tenderness and rigidity in the upper 
right quadrant. No mass was felt at first but following an enema, a smooth tender mass 
about 7.5 cm. in diameter, moving with respiration, could be palpated in the upper part of 
the abdomen in the region of the gall-hladder. The urine was normal. The leucocytes 
numbered 6800. The temperature on admission was ioo°, the pulse rate 98, and respira- 
tion 20. The tentative medical diagnosis was empyema of the gall-bladder or hydrops, 
liver cyst, stone in the right kidney, and chronic intestinal obstruction. The pre-operative 
diagnosis was hydrops of the gall-bladder. 
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Operation was performed July 6 under ether anaesthesia through a high right rectus 
incision. A small solid gall-bladder was found, but there was no evidence of stone. 
There was a large bulging, post-peritoneal, cystic mass between the spinal column and 
the right kidney and extending beneath the duodenum which reached its highest point 
on the anterior wall of the cystic mass. The mass extended to the hilum of the right 
kidney and above to the juncture of the cystic duct with the hepatic. Numerous large 
vessels could be seen running over the cyst. Extension was greater to the right side of 
the common duct. The cyst wall was yellowish-white, tough, thick, and fibrous. Owing 
to its extension to the hilum of the kidney there was some question whether or not it 

might be hydronephrosis, but 

that was ruled out by aspira- 
tion of bile with a hypodermic 
needle. An effort was then 
made to dissect out the cyst, 
but owing to marked hemor- 
rhage and mobilization of the 
duodenum it could not be re- 
moved with safety. The cyst 
was evacuated of 400 c.c. of 
fairly normal looking bile 
through a trocar. The sac 
was then opened, finger intro- 
duced for examination, and an 
ineffectual effort made to find 
the opening into the duodenum. 
The .wall on the inside was 
smooth and no stone was pres- 
ent. The cystic duct was 
normal in size and could be 
readily seen entering at the 
upper end of the cyst. The 
hepatic duct was not dilated. 
The cyst began at the juncture 
of these two ducts. Judging 
from the position of the cyst 
beneath the duodenum, the dis- 
tal end of the common duct 
must have entered the duode- 
num from the right to the left. 
The liver was smooth and normal in appearance ; its edge was thin. The gall-bladder was 
small and apparently contained no bile, although it was not opened. After failure to deliver 
the cyst, it was thought best to attach its wall to the duodenum in order to promote internal 
drainage, so a choledochoduodenostomy was done with a 2-cm. opening into the lateral 
wall of the second portion of the duodenum with two rows of extra hard catgut 
without clamps. The duodenum was opened and the duodenal and stomach contents 
aspirated. The material removed showed considerable bile, indicating that there was 
still some opening through the common duct. Culture made from bile showed no 
growth. The wound was closed in the usual manner with two small rubber tissue 
drains below the gall-bladder near the site of the choledochoduodenostomy. The 
patient made an uneventful recovery and left the hospital twenty-one days after 
the operation. 

September 9 the patient returned at our request for a Graham-Cole study of the 
gall-bladder and barium meal test for patency of the stoma of the choledochoduoden- 
ostomy and outline of the cyst. He stated that he had been free from all previous 
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Fro. 2. — Rontgenogram made two months after operation, showing 
potency of lumen of choledochoduodenostomy. 


„ nF COMMON BILE-DUCT 
congenital dilatation °e seven 

Thc Gratem -cM= 

Fifty P er . “Belton twenty-five ^°J ei in one case. 
I ,er cent ' 7m 'females. The sex wa 

maleS ^ Table I. nmllls 


-iss’ 

Choledoch 0 cho ^ e< iocbodu ^ uodeI i 0 st 0 i»y 

Drainage an , nfflV and depat r and entetos- 

Cholecystos om t tom ^ ^ nOStoW • • • 

° fsaC e rteSndat, etiotedocnoj J operation, 

Drainage, s a \ n& ge: seC - • 



i ^ 'TTTYatnanovicm s a 

"TTasViort a bst ^| C outcome om' tte ’ n bdoPd na 

**“ a 1^t — tet f 8 t0 4S cnt,an d the counts 
i“v« P«sent in »y ^ varied from ^ ^ incr ustat,ons d „ c t 
The size of *e g W res. _ Cone ;„ a l portion of >js ported 

varied from “V patent Uinten >n *e we „ty-one case b fo Qne ot these 

in ten cases. Th V deWO „ s trated nt in thy javm dice m 

n0 t mentioned o tbo ugbt to t e l ; only sUg lumen 

l^nt in thirty-s«i^ oden „,n hut no V* ^ narrow.^ ° witll the 
£ - “nSce in the ^ Juu^ £ l sharp ^ 

another, and no i vaVve format The ^ seven . Hi 

in eleven. They n du ct m 6 o{ obstruct : ca5es there 

duodenal end of d*s ^ no apparent^ ^ all 

or angle m « „ lt s eevns clea , 

„nd Ramsay state, 51 



BYRD C. WILLIS 


has been obstruction to the outflow of bile ; that the obstruction is partial 
and intermittent ; that the obstruction tends to progress, all patients not oper- 
ated on having died. While most observers take it for granted that the 
cyst is congenital, does it not seem far more likely that the obstruction is the 
congenital anomaly, and the cystic dilatation merely secondary to this, 
comparable to a hydronephrosis produced by chronic partial obstruction to 
the urinary outflow?” This explanation seems much more logical but still 
does not explain 

the intermittance of 

IV 

V attacks nor those 

.... 

\fi cases m which symp- 
toms began between 
the ages of ten and 
twent y. Associate 



Fig. 3. — Rontgenogram showing size of cystic dilatation two months after 
operation. Patient free of symptoms. 


duodenitis grafted on 
a congenitally nar- 
rowed duct may ex- 
plain some of the late 
cases. 

The cystic duct 
was normal in ten; 
dilated in twenty- 
two ; valve-like for- 
mation above, obliter- 
ated, narrowed and 
kinked, respectively in 
four; dilated in the 
lower half in four; 
thickened and elon- 
gated in one. and not 
mentioned in seven- 
teen. The gall-blad- 
der was normal in 


nineteen cases, dilated in twenty, small in nine, and not mentioned in ten. 
It was palpated as an independent tumor in six cases. The hepatic ducts 
were dilated in thirty-three cases; normal in four, thickened in one and not 
mentioned in twenty. The liver was normal in fifteen cases, enlarged in five; 
it showed hepatitis in three, cirrhosis in seventeen and icterus in one; it was 
not mentioned in seventeen. 
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CHOLANGITIS FOLLOWING CHOLECYSTENTEROSTOMY* 

Br Owen H. Wangensteen, M.D. 

of Minneapolis, Minn. 

Since cholecystenterostomy was first practiced by Winiwarter in 1880, 
it has become a useful method of providing for the escape of bile into the 
intestine in the presence of an irremovable obstruction in the terminal end of 
the common bile-duct. Following the more frequent direct attack upon the 
common duct for obstructions due to calculi, cholecystenterostomy has lost 
an indication for which it was earlier frequently performed. To-day, the 
procedure has its best indication in the treatment of obstructive jaundice due 
to compression of the common bile-duct by carcinoma of the head of the 
pancreas. Its performance as a method for establishing internal drainage for 
chronic infections of the biliary system was supported by J. B. Murphy 2S 
and is advocated by Deaver, 0 Babcock 2 has suggested the extension of the 
employment of cholecystogaslrostomy to the treatment of gastric ulcer and 
obstinate hyperacidity or pylorospasm not relieved by conservative means. 

In the performance of cholecystenterostomy the union is made by choice 
with the stomach, duodenum or jejunum. In Winiwarter’s :i ” case both the 
small intestine and the colon were employed in an attempt to effect a fistulous 
communication. After six operative procedures an opening between the gall- 
bladder and colon was established and a seventh operation was necessary 
to close the fistula; in the colon and jejunum through which bowel content 
discharged upon the abdominal wall. In 1887 Monastyrski 2!i and ICappeler 13 
each performed cholecystenterostomy in one stage ; Monastyrski selected a 
loop in the upper jejunum for the anastomosis with the gall-bladder, while 
Kappeler employed the lower ileum. To-day, cholecystogastrostomy or duo- 
denostomy is the operation usually done when circumduction of the bile into 
the intestine by a new route becomes necessary. An anastomosis with the 
jejunum, permitting of the performance of an entero-anastomosis in the 
jejunal loop proximally is favored by a few. In the latter method a retrocohc 
union of gall-bladder and jejunum as first practiced by Prendl, 2 "’ 30 an ^ 
later by Brentano, 4 permits of the establishment of the communication with 
the intestine at a higher level. At one time, the Murphy button was fre- 
quently used to effect the union, but at the present time in the performance 
of cholecystenterostomy, the suture method is most widely employed. 

Early in the history of the operation, the danger of ascending infection 
of the bile-ducts was much discussed. Winiwarter :!!> had employed the colon 
for the anastomosis in his case because of the lack of an accessible loop of 
small intestine at the first operation. In 1894, Michaux 23 re ported the instance 

* From the Department of Surgery of the University of Minnesota. 
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of a patient on whom Ricard had performed cholecystoduodenostomy for 
obstructive jaundice. No mention of the nature of the obstruction was made. 
Numerous calculi were found in the gall-bladder. The patient made a satis- 
factory convalescence at first and the jaundice disappeared after the operation, 
but four weeks later chills and fever developed. Fifty-three days after the 
cholecystoduodenostomy had been done she succumbed to the cholangitis. No 
post-mortem examination was made. Dujardin-Beaumetz, 7 though making 
no special mention of having observed the complication of cholangitis after 
anastomosis of the gall-bladder and upper intestine, warned against its per- 
formance because of the danger of subsequent infection. Maragliano, 10 in 
1903, stated that Fedor Krause for years had employed the jejunum in 
effecting the anastomosis with the gall-bladder and performed an entero- 
anastomosis between the afferent and efferent jejunal loops below to mini- 
mize the danger of infection. According to Kausch 15 the same procedure 
had been in practice at the Mikulicz Clinic for several years. Montprofit 20 
recommended and performed a jejunal anastomosis with the gall-bladder en Y 
much in the manner of the Roux gastro-enterostomy to obviate the compli- 
cation of ascending infection. Krukenberg 17 twisted the gall-bladder spirally 
with the same purpose in mind in effecting a direct anastomosis of the gall- 
bladder with the jejunum. Cholin 5 employed an anastomosis en Y in the 
manner of Montprofit but twisted the jejunal loop that went to the 
gall-bladder. 

In 1924, Lehman 18 stated that “ The surgeon confronted with a perma- 
nently blocked common bile-duct and an available gall-bladder hesitated to 
employ the present operation of cholecystogastrostomy or cholecystenteros- 
tomy on account of the probability of the ultimate development of liver 
infection ”. In only a few of our text-books on surgery is there any mention 
made of the danger of cholangitis following cholecystenterostomy. Rowlands 
and Turner 30 stress the possibility of its occurrence and refer to the case of 
Ricard. 23 Moynihan 27 says, “ To open the small or the large intestine is to 
give opportunity for infection to spread into the gall-bladder and thence to 
the liver.” In his experience it is never necessary to choose any other part 
than the stomach or duodenum for the anastomosis. 

Babcock 2 states that he has not observed a single instance of clinical 
secondary infection of the biliary tract in 130 cholecystenterostomies per- 
formed by himself and his associates. Mayo-Robson, 21 in one of his early 
cases in performing a cholecystojejunostomy, made an entero-anastomosis 
after the method described by Maragliano between the afferent and efferent 
loops of the jejunum, but only with the point in mind of obviating obstruc- 
tion of the bowel in consequence of the angulation of the intestine caused 
by the anastomosis. Following an experience with the operation of chole- 
cystenterostomy in 64 instances he believed the danger of infection to be 
minimal. Kehr, 1Gb although having had a patient die of cholangitis and 
infection of the liver seven months after cholecystogastrostomy had been 
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done for carcinoma of the pancreas causing obstructive jaundice, believes 
the factor of subsequent infection to be of no great concern. In 1913, he 
had done 60 cholecystenterostomies. Bardeleben," who had considerable 
experience with the procedure, was also of the opinion that the danger of 
subsequent infection is slight. In 1906, Bardeleben had done 25 chole- 
cystenterostomies. When he notated his experiences with the method, all 
instances in which the operation had been done still survived save where the 
procedure had been performed for obstructive jaundice caused by malignancy. 
One case was alive and well twelve years later. Bardeleben 3 stated that 
a dilatation of the bile-passages accompanied by hypertrophy of the walls 
occurred, together with an hypertrophy of the gall-bladder mucosa and a 
catarrhal inflammation of the bile-ducts. But he had not observed an 
instance of cholangitis after union of the gall-bladder and bowel. 

I11 the case of Ricard reported by Michaux/*' 1 the patient apparently had 
had occasional rises of fever accompanied by chills before the cholecysten- 
terostomy was done. Inasmuch as no statement is made concerning the 
nature of the obstruction, the cholangitis that followed in this instance may 
have been due to an obstruction of the common bile-duct by a calculus. In 
view of the previous history of chills and fever this is probably the more 
likely. Such an instance is also reported by Hclferich 10 when cholangitis 
followed a cholecystojejunostomy for a stone in the common bile-duct that 
was not removed. 

But in addition to the undoubted case of Kehr lcb referred to above, 
where suppurative cholangitis developed and caused the patient’s death seven 
months after a cholccystogastrostomy bad been done for carcinoma of the 
head of the pancreas, two other instances of cholangitis following cholecysten- 
terostomy have been noted by Kausch. 1!i 

In the case of a fifty-eight year old woman with obstructive jaundice, Kauscli did 
a cholecystojejunostomy and performed an entero-anastomosis between the jejunal loops. 
One month later when the jaundice had disappeared, he reoperated with the idea of 
doing a radical excision of the head of the pancreas. At this operation, yellowish areas 
thought to be metastases were observed on the inferior surface of the left lobe of the 
liver. Biopsy of the head of the pancreas only was done and the abdomen closed. 
The biopsj r showed pancreatitis. Three months later jaundice and cholangitis caused 
the patient’s death. At necropsy, a purulent cholangitis was found. There was no 
evidence of carcinoma. 

The other instance was that of a man of forty-nine who had been jaundiced six 
weeks. At operation Kauscli 13 found an operable carcinoma of the terminal end of 
the common bile-duct. A cholecystojejunostomy with an entero-anastomosis was done. 
Two months later when the jaundice had disappeared, the patient was reoperated and 
the terminal common bile-duct with a portion of the head of the pancreas the size of 
a walnut was excised, together with the upper two-thirds of the duodenum. The 
common bile-duct was ligated and implanted into the distal portion of the duodenum. 
The pylorus was occluded and a posterior gastro-enterostomy was done. Bile and 
pancreatic juice drained from the wound for seventeen days. The patient was able 
to return to work. Traces of bile were occasionally present in the urine, and the skin 
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always remained rather dark. A few months later, there was a gradual return of the 
jaundice and bile could constantly be demonstrated in the urine. Operation was advised 
but refused. Nine months after the first operation the patient died, of cholangitis and 
cholemia despite a final cholecystostomy. At necropsy, suppurative cholangitis was 
found. The cholecystenterostomy opening barely admitted a small probe. There was 
no recurrence of the tumor or evidence of metastasis. 

The establishment of an entero-anastomosis between the units of the 
jejunal loops employed in effecting the union of gall-bladder and intestine 
failed to obviate the occurrence of cholangitis in these two instances. As a 
result of this experience Kausch has suggested an added precaution in 
doing cholecystenterostomy for pancreatitis or operable carcinoma of the 
pancreas causing obstructive jaundice. He recommends dividing the jejunum 
about 50 cm. (20 inches) below the duodenojejunal angle. Both ends of the 
bowel are inverted. The distal jejunum is drawn up and anastomosed side 
to side with the gall-bladder. A lateral anastomosis is then made between 
the jejunal segments. The loop of jejunum anastomosed with the gall- 
bladder is then plicated to narrow the lumen of this channel and to diminish 
the danger of ascending infection. This is really an anastomosis en Y with 
a slight modification of Montprofit’s 20 and Cholin’s 15 methods. 

Four years ago the complication of cholangitis following cholecystoduo- 
denostomy was observed in a patient on whom the procedure was performed 
for malignancy of the head of the pancreas causing obstructive jaundice. A 
recapitulation of the significant events in that case is the subject of this report. 

C. R., Hospital No. 23,856. Male, age fifty-four, was admitted to the University 
of Minnesota Hospital, t July 7, 1922, with the complaint of painless jaundice of three 
months’ duration. For some time antedating the jaundice, patient had noticed failing 
strength and up to admission had lost 25 pounds in weight. He has had no chills nor 
fever nor any abdominal pain. Stools have been acholic for the last two months. 
Appetite has been poor and patient has been unable to work for about six weeks. No 
previous operations. 

Physical Examination . — Patient is moderately emaciated and very deeply jaundiced. 
Liver extends about 2 inches below the right costal margin. Apart from the liver 
margin, a mass, fairly movable and not tender, can be made out. The mass is about the 
size of a lemon and is thought to be the gall-bladder. Chest and heart negative. Weight 
on admission was 116 pounds. Blood-pressure 140/88. 

Laboratory Examination . — Stools negative for bile. Fat present in excess. Urine — 
bile + + + + ; occasional granular cases present. Haemoglobin, 75 per cent. ; red blood- 
cells, 3,700,000; white blood-cells, 10,500; differential normal. Fragility test — haemolysis 
began at .40, complete at .20 per cent. NaCl. Bleeding time two minutes ; coagulation 
time six and a half minutes. Blood, Wassermann, negative. 

X-ray examination of chest negative for metastatic tumor. Old fibroid tuberculosis 
at apex of left lung. 

Calcium chloride, 5 c.c. of a 10 per cent, solution, was given intravenously on each 
of three days prior to operation. 

f All the operations on the patient were performed by Dr. A. L. Cameron, Dr. A. C. 
Strachauer, Chief of the Surgical Service, and Doctor Cameron have kindly permitted 
me to include the report of this case. 
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Pie-operative diagnosis: Carcinoma of the head of the pancreas with obstructive 
jaundice. 

Operation, July 24, 1922. Cholecystoduodenostomy. Ether anaesthesia, right rectus 
incision. At operation the liver was found markedly jaundiced. The gall-bladder was 
distended, otherwise normal. Spleen was of normal size. In the curve of the duodenum 
the pancreas was palpated as a hard nodular mass. No lymphadenopathy in the gastro- 
hepatic omentum was made out. The cul-de-sac was negative. Gall-bladder was 
emptied by aspiration. Anastomosis made between the gall-bladder and the second 
portion of the duodenum by the suture method, two rows of chromic catgut being used 
anteriorly and posteriorly. Following cholecystoduodenostomy bile appeared in the 
stools and patient was discharged as improved on August 6, 1922. 

March 30, 1923, readmitted with the complaint of chills and fever and abdominal 
pain. Since his dismissal in August, 1922, he had gained about 20 pounds in weight. 
The jaundice had disappeared entirely by the first of October and the patient had 
returned to light work. His condition continued good until about the middle of 
January, 1923. At this time he contracted influenza and shortly began to have chills 
and fever accompanied by slight jaundice. Since then his health has gradually declined 
and he has lost considerable weight again. The appetite has been poor and there has 
been a daily' range of fever in the last month from 100 to 102 degrees. 

Examination . — Patient is moderately emaciated and definitely jaundiced. There is 
moderate tenderness in the upper right quadrant beneath the costal margin. There is an 
operative scar over the upper portion of the right rectus muscle. 

Laboratory Examination . — Stools contained traces of bile. Urine, bile + + ; hemo- 
globin, 62 per cent.; red blood-cells, 4,164,000; white blood-cells, 22,300. Bleeding time, 
one-half minute ; clotting time, four minutes. 

During the next few weeks of observation the patient ran marked elevation of 
temperature with daily excursions from 99 0 to as much as 104°. 

Diagnosis . — Cholangitis following cholecystoduodenostomy. May 5, 1923. Drainage 
of hepatic bile-duct under ether anaesthesia. The head of the pancreas was found firm, 
enlarged and nodular. The common bile-duct was apparently occluded. A catheter 
was inserted into the hepatic duct. Following this there was an immediate drop in 
temperature. Patient began to feel better at once, appetite improved and patient was 
up and around. The temperature was sustained at a normal level save for an occa- 
sional rise. 

On July 11, 1923, an attempt was made to anastomose the hepatic bile-duct to the 
pyloric end of the stomach. The fistulous tract present was dissected out with care. 
An anastomosis was made with the hepatic duct and the pyloric end of the stomach. 
However, this procedure was not successful and in the next few days bile again 
escaped from the wound and was continuing to do so when the patient was discharged 
from the hospital on August 5, 1923. 

September 10, 1923, the patient was readmitted and an attempt was made again 
on September 13 to anastomose the hepatic duct to the duodenum. Due to the obliter- 
ation of anatomical planes and to the presence of considerable scar tissue the operation 
was attended with considerable difficulty. An anastomosis was made between the 
hepatic bile-duct and the duodenum. Penrose drains were inserted and the abdo- 
men closed. 

During the next few days there was considerable drainage of bile and what was 
thought to be duodenal content from the wound. Suction was applied and on September 
19 jejunostomy was done. Patient died on October 30 of peritonitis. 

A post-mortem examination was performed by Dr. John F. Noble of the Depart- 
ment of Pathology of the University of Minnesota, through whose courtesy the follow- 
ing report is made available. Only the description of the significant findings are listed. 

59 



ACID AND ALKALI BURNS OF THE EYE 

AN EXPERIMENTAL STUDY 

By Kingsley W. Cosgrove, M.D. 

AND 

William B. Hubbard, M.D. 
of Detroit, Micii. 

FROM THE SURGICAL DEPARTMENT OF THE HENRY FORD HOSPITAL 

The important chemical burns of the eye like those of the skin are mainly 
clue to acid or alkali. It has generally been taught that the best method of 
treatment of such injuries is the use of some neutralizing agent, either alone, 1 
or following irrigation of the eye with water. 2 - 3 A year ago, Davidson 1 
showed conclusively that the inten- 
sity of an acid or alkali burn of the 
skin is increased by use of a neutral- 
izing agent and demonstrated that 
dilution is more effective than neu- 
tralization as a first aid method. 

The experiments on which this 

report is based follow closely the 

work of Davidson on chemical burns 
of the skin. The eye differs from 
the skin in presenting a continually 
moist surface. When an irritant is 
applied to the eye there is rapid out- 
pouring of tears which tends to dilute 

anrl mpchnninllv rpmnm thp. nffpnrl- , Fig. r. — Showing a rabbit’s eye forty-eight hours 
and. mecnamcany remove tne ortenci after a twenty-five-second exposure to 20 per cent. 

ino- mntprinl Akn (-Up pvp line no sulphuric . acid. The acid was neutralized with 

lllsj nTdteildl. /Also me e\e nas no sodium bicarbonate 2 per cent. 2\ote the cloudy 

horny layer to protect it from injury, cornea - 

In any attempt to save sight after a chemical burn, the cornea of the eye 
is the important area. Any opacity of this region causes loss of vision. The 
cornea is made up of several transparent layers. On the outer surface is a 
layer of epithelium limited below by Bowman’s capsule. Beneath this are 
stroma cells which are limited on the inner surface by Decemct’s membrane. 
To cause an opacity of the cornea, the injury must penetrate through 
Bowman’s capsule. If the injury penetrates entirely through the coats of the 
eye, collapse of the eye results. Therefore, the extent of the permanent 
damage in the eye resulting from a chemical burn is directly related to the 
depth of which the burn is allowed to penetrate. There are three things 
which control this: (1) The strength and character of the chemical. (2) The 
length of time before initial treatment. (3) The type of initial treatment. 

There is considerable confusion in the literature about the best method 
of treatment. This fact and the fact that there has been no controlled work 
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done, made it seem desirable to study the effects of various treatments in the 
laboratory where conditions could be controlled. Rats and rabbits were 

anaesthetized and the irritant instilled 
into the eye. At a set time by stop 
watch the initial treatment was 
given. This treatment consisted of 
irrigation from a rubber syringe 
with water or other solutions. The 
eyes were observed at twelve hours 
and every day for at least two 
weeks. Some of the eyes were 
examined microscopically. C o n- 
t r o 1 eyes without treatment were 
also observed. The time before 
treatment was varied to determine 
the length of time a given chemical 
could be left in the eye without caus- 
ing a permanent opacity of the cor- 
nea after various treatments. It 
must be borne in mind that the rat’s 
eye differs from the human eye, not only in thickness of the cornea, but in 
having a smaller amount of tears. So that the severe results noted in the 
rat would not be seen in the human. A drop of a chemical in the human eye 
would within a second be diluted at least ten times by the tears. Also the 
human eye is larger and a drop would 
not necessarily strike the cornea and 
interfere with vision before it had 
been diluted. The time increment, 
therefore, must be considered as only 
relative for clinical purposes. 

As the rat’s eye does not reproduce 
well, rabbits were used for the experi- 
ments of which photographs were 
taken. 

Sulphuric Acid . — The action of concen- 
trated solutions of sulphuric acid on the cell 
is the splitting off of the O and OH ions 
with resultant carbonization. Acid albumins 
are also formed. 

Concentrated or 95 per cent, sulphuric 
acid in the eye without treatment completely 
destroyed the eyeball. The rat died in 
forty-eight hours, the destruction having penetrated to the brain, carrying infection wi 1 
it. When the acid was neutralized with 2 per cent, sodium bicarbonate after ten secon s 
of burn, a similar destruction occurred, death coming in two or three days. Die e - c ® 
treated by vigorous washing with water after a similar length of time were not collaps 
but resulted in very marked scarrings of the cornea. None of the rats died. 
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Fig. 2. — Showing a rabbit's eye forty-eight hours 
after a twenty-fivc-second exposure to 20 per cent, 
sulphuric acid. The eye was treated with vigorous 
washing with water. The cornea is clear. Compare 
with Fig. 1. 
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Fig. 4. — Showing a rabbit’s eye two weeks after 
exposure to 95 per cent, sulphuric acid for ten seconds. 
The eye was treated with sodium bicarbonate. Note 
the partially degenerated eyeball. 


Using 50 per cent, sulphuric acicl the control eye showed very marked scarring of 
the cornea. Seven out of eight eyes treated with sodium bicarbonate in 10 to 15 seconds 
were similarly scarred. Of the eight eyes irrigated with water, seven had normal eyes 
in two or three days, one only showing some opacity of the cornea. Using 30, 20 and 10 
per cent, solutions similar results were 
obtained. 

A graph was made of the relative time 
a solution can be left in a rat’s eye with 
the two treatments before causing a per- 
manent opacity. This shows that the 
period of safety is lengthened 10 to 25 
seconds by water treatment. These added 
seconds give us a greater possibility of 
saving sight. It further shows that at 
any length of time after a burn, water 
is better than neutralization, of course, 
excepting a period of burn sufficient to 
cause complete destruction, after which 
neither treatment is of any benefit in sav- 
ing sight. 

Nitric Acid . — The action of nitric acid 
on the cell is, according to Sollman, a 
withdrawal of water, union with the cell 
compound to form acid albuminates and 
softening of the epithelium and connective 
tissue. A characteristic xanthoproteic reaction takes place. The removal of nitric acid 
before serious damage has been done is more difficult than sulphuric acid. Using 6S per 
cent, nitric acid the untreated and the eyes treated with 2 per cent, sodium bicarbonate all 
were completely destroyed. The eyes treated with water irrigations showed marked 

scarring of the cornea, but none were 
destroyed. After a burn of 15 seconds 
or longer, the eyes were destroyed despite 
the treatment. 

Using a 30 per cent, solution, 100 per 
cent, of the eyes neutralized were completely 
degenerated, but only 40 per cent, of the 
eyes washed were lost. The remaining 60 
per cent, of eyes treated with water resulted 
in permanent scarring of the cornea. 

With 20 per cent, nitric acid, the con- 
trol rats showed very marked scarring of 
the cornea. After a burn of from 5 to 20 
seconds, 60 per cent, of the eyes treated with 
either water or sodium bicarbonate solution 
resulted in transparent corneas. However, 
the water-treated eyes cleared up two to 
three days before those in which sodium 
bicarbonate was used. The eyes irrigated 
with water showed some slight permanent 
opacity. 

Ten per cent, nitric acid can remain in a rat’s eye, 5 minutes, and result in a clear 
cornea if treated with water irrigation. If the acid is neutralized after a similar time, 
a permanent opacity results. 

The question was raised — “Is neutralization better than washing alone, if it is 
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FIG. 5. — Showing a rabbit’s eye two weeks after 
ten seconds exposure to 95 per cent, sulphuric acid. 
The eye was treated with vigorous irrigation with 
water. The cornea is cloudy. Compare with fig- 
ures 3 and 4. 
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followed by or follows irrigation’’? Eight eyes were neutralized first and then washed. 
The results in these were better than with neutralization alone, but none equalled the 
end results without preliminary neutralization. The same was repeated with neutraliza- 



Pm. 6. — Showing a rabbit's eye two weeks after 
a tcn-second exposure to sodium hydroxide 40 per 
cent. The alkali was neutralized with acetic acid 1 
per cent. Note collapse of eye and contraction 
of lids. 

as treatments. As carbolic is not soluble in 


lion after the irrigation. The results were 
practically the same as washing alone, 
which makes it seem that neutralization 
is not of added benefit, after good 
irrigation. 

Phenol . — The problem here is some- 
what different than in the two preceding 
groups. Although commonly spoken of as 
an acid, carbolic is only very slightly acid 
to litmus. It is, however, a protoplasmic 
poison. It precipitates the cell proteins 
loosely, allowing the poison to penetrate 
deeply, causing death of the cells. Wells 
states that phenol may cause necrosis even 
in dilute solutions, due to the formation 
of hyalin thrombi of agglutinated red 
blood corpuscles. The question is not one 
between neutralization and irrigation, but 
between various irrigating solutions. 
Water, alcohol 20 per cent., sodium sul- 
phate and glycerine solutions, were used 
water in suitable strengths, the fractional 


solutions used to produce a burn were dissolved in glycerine. 

Using 87 per cent, carbolic, the untreated eye was completely destroyed. Eyes 


treated immediately after the burn resulted 
in clear corneas when water or sodium 
sulphate 4 per cent, were used. Using 
alcohol 25 per cent., the cornea showed 
some slight permanent opacity. When the 
acid was left 10 seconds or longer before 
treatment, 60 per cent, of the eyes treated 
with water resulted in transparent corneas, 
only 25 per cent, after alcohol irrigation 
and 10 per cent, after sodium sulphate 
treatment. 

A 50 per cent, solution of carbolic in 
glycerine left in the eye without treatment, 
caused a very opaque cornea as an end 
result. After a burn of 10 seconds or 
longer, 30 per cent, of the eyes treated 
with any treatment had transparent cor- 
neas in three to five days. The treatments 



used were water, alcohol, sodium sulphate Fig. 7.— Showing a rabbit’s eye two weeks^after 
and glycerine. Twenty and 10 per cent. 

solutions gave similar results. with water. Note the cloudy cornea. 00 1 

From the fact that water is as good w * th Fis ‘ 6 ' 
or better than alcohol or glycerine, the solvents of carbolic, we feel that dilution does not 


play the important part in stopping the damaging effects of the chemical. 

Sodium Hydroxide . — The caustic alkali in strong solutions combine with the c e 
albumin and fats to form alkaline albuminates and soaps. Due to the marked avic 1 y 
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for water, the alkali penetrates deeply under the epithelium, causing necrosis. Davidson 
found in the skin a latent period before cel! life was destroyed. We did not find any 
latent period in the eye. This difference is due to the lack of a protecting horny layer. 
The action is rapid on the unprotected cell as found in the cornea. The rapidity of 
action makes it difficult to obtain an eye useful for vision with any treatment. 

Using a 40 per cent, solution both the control and the eyes neutralized with acetic 
acid, 2 per cent., were completely degenerated, with death of the rat in two to three days. 
The rats which were treated with water resulted in cloudy cornea in 50 per cent, of the 
cases, and complete degeneration in the remainder. No rats died. In the weaker solu- 
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Fig. 8. 

tions similar results were obtained, none of the eyes neutralized were saved and only 
about 50 per cent, of the eyes washed would be useful. 

Ammonium Hydroxide . — The action of ammonia according to Sollman s is a penetra- 
tion through the outer layers of the epithelium to form fluid in the lower layers with death 
of the cells. A 28 per cent, solution was used in the laboratory to produce burns. 
Acetic acid 2 per cent, and water were used as treatment. The cornea was destroyed 
when no treatment was given. When the alkali was neutralized with acetic acid 2 per 
cent., even after one minute of burn, a cloudy cornea resulted. However, when the 
eyes were irrigated with water any burn up to four minutes’ duration resulted in trans- 
parent cornea. After five minutes sufficient damage had already been caused to result 
in permanent scarring. 

DISCUSSION 

It has been demonstrated by the experiments that neutralization of the 
caustic acids and alkalies cause increased damage to the cornea. This added 
damage may be the result of heat produced locally by the chemical reaction. 
Also there is the theory that water supplies the hygroscopic caustics with the 
necessary H. and O.H. ions, thus preventing their withdrawal from the cell. 
Free O. and O.H. ions in the cell are incompatible with cell life. 
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CONCLUSIONS 

(1) It was found that, regardless of' the concentration of a chemical 
or of the time interval, the best result is obtained with irrigation and that 
neutralization definitely causes damage. 

(2) Experiments show that neutralization is not of added benefit after 
thorough irrigation and causes more damage when done lie fore washing than 
washing alone. 

(3) The mechanical removal of the chemical is the most important factor. 
This is shown in the experiments with carbolic which substance is not soluble 
in water. 

(4) The tremendous importance of time before first aid is given has been 
demonstrated. 

(5) It has been further shown that after a certain time of exposure for 
any concentration irreparable damage has been done. 
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INDELIBLE INK-PENCIL INJURIES 
By Henry Milch, M.D. 

of New York, N. Y. 

Subsequent to the widespread introduction into commerce of aniline and 
its dyestuff derivatives, a new and interesting chapter in medicine had to be 
written on both the harmful as well as the beneficial effects of these chemicals. 
On the one hand, there has come to recognition a knowledge of the baneful 
effects of aniline in the production of vesical papillomata and of the various 
forms of dermatitis, while on the other hand, there has developed a large 
traffic in drugs of aniline derivation for either oral or intravenous adminis- 
tration. Much has been written on the use of the relatively weak concen- 
trations of this type of chemical agent, though but little has been said of the 
dangers incident to the exhibition of the more concentrated solutions. 

The injury due to particles of indelible pencils is of this category. 
Because of its relative infrequence, practically no attention has been paid 
to the condition in this country, although it has received rather exhaustive 
consideration in the German literature. For a long time before its recog- 
nition by the surgeons, German ophthalmologists were all too well acquainted 
with the terrible effects resulting from the accidental injection of indelible 
ink particles into the conjunctival sac of school children. As a consequence 
of their agitation, the use of such pencils was prohibited in the schools. 
Indelible pencils are now used almost exclusively by clerks, who, therefore 
form the large bulk of patients suffering from injuries caused by the acci- 
dental implantation into hand or finger of a piece of the lead. Though 
uncommon, the injury, in this respect, may be almost considered as an 
occupational disease with the hands or fingers as the sites of selective involve- 
ment. In 1914, during the treatment of a patient who had stuck his finger 
with an indelible pencil, Erdheim was stimulated to a study of this condition. 
In the few cases which have since been noted in the literature, practically no 
additions have been made to the observations and conclusions originally 
reported by Erdheim in 1914 and subsequently in a more extensive com- 
munication in 1919. 1 - 2 The writer, therefore, asks for indulgence if the 
report of a single case be made the occasion for calling the attention of the 
profession in this country to this interesting and unusual condition and for 
reviewing briefly the state of our knowledge on this subject. 

S. W., a clerk, aged twenty-seven, was first seen in the spring of 1924, throe days 
after having punctured the left index finger with an indelible ink-pencil. During the 
first two days the patient paid no attention to the injury, but on the third day noticed a 
slight rise in temperature, headache and a general feeling of malaise. On the following 
day he presented himself for treatment. The ball of the terminal phalanx of the left 
index finger was moderately swollen. At its centre was a small punctured wound, with 
a purplish discoloration from which a moderate amount of thin purplish serous dis- 

95 



HENRY MILCH 


charge issued. In the depths could still he felt the fragment of the indelible pencil. 
The patient complained of surprisingly little pain on pressure about the wound. The 
epitrochlear gland on the left side was palpable and enlarged. There was a slight 
increase in temperature. The patient still complained of a feeling of malaise but was 
not acutely ill. No attempt was made to remove the fragment of pencil, but the 
patient was advised to have the whole area excised. This he refused and the more 
conservative treatment by finger baths and wet dressings had to be instituted. Unfortu- 
nately, no X-ray photograph of the finger was made either at this time or subsequently. 
After the lapse of about six weeks under this form of conservative therapy, a large 
core of necrotic tissue separated and the wound soon began to heal. At the end of 
about eight weeks, the wound had completely healed, leaving a deep depressed scar 
adherent to the bone. There was, at no time, any evidence clinically of bacterial infec- 
tion. There was no lymphangitis, oedema of the dorsum of the hand, nor any suggestion 
of tendon sheath infection. When discharged, the patient had complete use of the 
linger and when seen some six mouths later reported having had no trouble since the 
healing of the wound. 

To even a casual observer the difference between the reaction caused 
by this type of foreign body and that occasioned by the more common 
types of foreign body must be apparent. In the latter case, the injuries 
are to be attributed either to mechanical insults such as fractures, the tearing 
of vessels and other structures or to the infection which develops secondarily 
in the presence of the foreign body. It is true that metallic substances, such 
as gold, platinum, silver, lead, etc., have been known to dissolve in the tissue 
juices and lead to greater or lesser symptoms of general toxaemia. The 
significance of lead in this respect has recently been emphasized by several 
authors, among them Hubs,'* who have confirmed Tuffier’s original observation 
of lead poisoning developing from a bullet retained in a soldier’s body, do 
this extent, these injuries may be compared with those caused by indelible 
pencils. But because of the relatively low solubility of such metallic sub- 
stances, this complication must be looked upon as extremely unusual. Though 
the possibility of its occurrence must not be denied, it seems that no too great 
weight need be placed upon the report of sporadic cases. In the case of the 
aniline dyestuffs, however, the relatively high solubility of the chemical 
determines the rapid development of toxic symptoms. In fact, the whole 
clinical picture is so altered that the injury due to the presence of the foreign 
body per se becomes of secondary importance while the chemical necrosis 
assumes the primary role. 

In studying the effects of indelible pencil injuries to the eye, Kuwahara 
showed experimentally that graphite alone in the conjunctival sac evoked 
merely a foreign body reaction, while indelible pencil particles called forth 
exactly the same response as the aniline dye used in the manufacture of the 
pencils. From this the natural conclusion was drawn that the noxious agent 
was the soluble dye and not the inert graphite which acted as the carrier 
of the dye. Carrying the analysis somewhat further, Vogt 0 showed that 
aniline dyes could be divided into two main categories on the basis of their 
action on tissues. He showed that the acid and neutral dyes were almost 
without effect while the alkaline aniline dyes were extremely harmful to 
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tissue. When the basophilic nature of the cell nucleus is recalled, the mechan- 
ism of this reaction will be easily comprehensible as a direct chemical com- 
bination of the alkaline drug with the nuclear acids leading to the death 
of the cell. Of a series of different chemicals tested, it was found that those 
belonging to the triphenylmethane group, of which methyl violet is a member, 
were fraught with the greatest dangers to the existence of the cell. In a 
general way, this agreed with the results of Erdheim’s experiments in which 
he showed that the aniline dyes increased in the degree of their tissue 
toxicity from those that were green, through yellow, red, brown up to the 
most noxious blue. 

In cases examined as early as one hour after the injury, very little is seen 
beyond slight irritative reactions and a tendency to hemorrhage but no 
necrosis. In cases observed after the lapse of twenty-four hours, there is 
definite evidence of necrosis of surrounding tissues. As a result of his 
painstaking animal experiments, Erdheim was enabled to reconstruct the 
course of events initiated by the introduction subcutaneously of an aniline 
dye in the form of an indelible pencil, in the following manner. Immediately 
after the subcutaneous imbedding of the dyestuff, there is a rapid outpouring 
of tissue juices and a sort of pseudo-cyst is formed. At first this cyst is 
tensely filled, but as the dye dissolves, the fluid gradually diffuses into the 
surrounding tissue spaces. As time goes on, the cells which come in contact 
with this highly concentrated dye solution are stained and die. The further 
the dye diffuses into the tissues, the less its concentration until a point is 
finally reached where its potency is insufficient to cause cell death. Beyond 
this region which really determines the site of the line of demarcation, a 
protective barrier of leucocytes is established and still further beyond this a 
zone of granulation tissue. In a typical cross-section, therefore, there would 
be seen four well-defined concentric zones ; a central cyst-like space in which 
the aniline foreign body lies, then a zone in which chemical necrosis of the 
tissues has taken place, next the region of the leucocytic wall and finally the 
reparative area of granulation tissue. The two innermost of these four zones 
are destructive in nature, and may involve tissue of any type, whether soft 
type or bone. Even in the case where the concentration of the dye is insuffi- 
cient to lead to actual necrosis and subsequent sequestration of the bone of an 
involved finger, an undeniable osteoporosis due to chemical interference with 
the nutrition of the bone can be demonstrated on the X-ray photograph. The 
necrosis is completely aseptic and neither leucocytes nor bacteria are found 
in the area bathed by the lethal fluid. As a consequence, the definitive 
processes of repair are held in abeyance until the whole necrotic mass has 
been extruded after its separation at the line of demarcation. 

Clinically, there are two types of reaction to the sort of chemical injury 
induced by indelible-ink pencils. In the type characterized by the appearance 
of only local symptoms, there is usually nothing more to be seen than a small 
punctured wound.- The wound and the surrounding tissues are highly dis- 
7 97 



HENRY MILCH 


colored and from the mouth of the wound there issues a moderate amount of 
dye-stained serous fluid. There is no evidence of inflammatory reaction and 
beyond a slight feeling of discomfort, the patient seldom complains of pain. 
This is doubtless due to the fact that the nerve endings are involved in the 
same necrotic process as the other neighboring tissues, and secondly, to the 
fact that in the absence of inflammatory reactions, there is no increase in the 
tissue tension. Methyl violet seems to be most common in the production 
of this type of reaction. In the development of the general type of reaction, 
methyl blue appears to be even more potent. The patient presents the 
appearance described above, and in addition usually complains of headache, 
fatigue, slight rise in temperature, and general malaise. These latter symp- 
toms can only be attributed to a general toxic effect resulting from absorption 
and distribution of the dye by the lymphatic system. Left untreated, the 
affection is extremely chronic and shows no tendency toward healing until the 
extrusion en masse of the necrotic tissues. 

In cases treated shortly after injury, Glass 11 has shown that incision, 
curettage and lavage of the wound with a 1 per cent, solution of trypan flavin 
is frequently sufficient to result in healing. On the other hand, in cases 
treated at a relatively late stage, wide excision and even amputation is often 
necessary to bring about cure. The attempt to remove the offending particles 
of dyestuff through the small puncture hole by the use of a forceps is of all 
means the worst that can be employed. The result usually is that the foreign 
body is broken in many smaller fragments, the protective wall is injured and 
the tissue spaces opened for the wider and more rapid diffusion and absorp- 
tion of the injurious solution. That a wound caused by an indelible pencil 
may heal under a strictly conservative form of treatment is shown by the 
case above reported. But, while this may occur occasionally, the risks 
involved far outweigh the benefits which may attend such a course. It is felt 
that the only rational form of therapy, the one which involves radical proce- 
dure with the purpose of conservation of tissue and function, lies in the wide 
excision of the wound and its contained foreign body at the earliest pos- 
sible moment. 

REFERENCES 

‘Erdheim: Archives fur Klinischc Chirurge, 1914—1915, vol. evi, p. 91. 

2 Erdheim : Archives fur Klinische Chirurge, 1919-1920, vol. cxiii, p. 772. 

“Glass: Deutsche Medizinische Wochenschrift, October 13, 1922, vol. xlviii, No. 41, 
p. 1383. 

4 Habs: Deutsche Zeitschrift fur Chirurgie, March, 1927, vol. cc, p. 584. 

“Kuwahara: Archive fur Augenheilkunde, 1903, vol. xlix, p. 157. 

"Vogt: Zeitschrift fur Augenheilkunde, 1905, vol. xv, p. 5S. 


9S 



CUlumOMA OF TUB FOREARM 
A snuv «>!•■ AN- ' rl ' MO “ 

ISv Auriu u B. UKKT/.I.BK. M O. 

,,1- Kans. 

lN ,,n,u 

iirm 

■ 1. , ,1 ill !1 llilll a 

wa> 1 . , i 

Tin- va-nnd laded 

1.111 l'^.'ll sra-l- 1 

i.. m.w‘- in i 

lin^iol W.r;.l !■ . 

v. r.- m 

-ml 'mined ^ ’ :1 

nmnU-r <>{ 

(l * iiT'-t rank who <k>- 
: ,,rc,a as to <****">"• 
v,.i until mVv the <le:nh 

,,{ the i-atu-m and \\w 

... ..,o. in tin’ lvmpk- 
were examined 

.. t! -nv;d aur< t nu iii 
. -, '-i' " 5 caVt5 ' 

. T<> t!n> 

m-ina rr.um'i. 

: . \ )r 

a , -i .i n o v 5 • 1 - 

,j.:„ xU 1---1U •' a"' 

IV,; -,,11X "i <!'<■• "I"' 1 '."' 

..UXO-IK-I chi.™-ixr.»- 

I..-1 »' n " 1 1 

J..V,l I.i "'" r ‘ K 

| have l«xn 

..liHK -.villi lli'A ‘.Vl-I 
k ' 1 . more tl'*m 

lU,n ° ., n ,l the .. j — -Larne uicc‘ uui ’ - , 

• a,:r ;.,1. r:vwal _ - - - r nted 

(annals “ SUBGEltY ' 

In my l“>l wr "" gg 







ARTHUR E. HERTZLER 





. : ' f-‘l !•%■■ •'■»-':. > 



Fig. 2. — Slide from the nodules shown in the preceding picture. 


vol. lx, p. 88, 1914), I described several cases running a similar course. 
They began for the most part as nodules beneath the skin and by their 
growth destroyed the skin. These nodules extended gradually peripheral- 

wards, destroying the 
skin always by develop- 
ing beneath it, but never 
stimulating the epithe- 
lium of the skin to par- 
ticipation. In a number 
of cases protuberant 
tumors were produced. 
These t u m 0 r s grew 
slowly, always spread by 
way of the lymphatics, 
and in the more rapidly 
growing areas the cells 
predominated and pro- 
duced alveolar-like 
arrangements (see Fig. 
15 in the paper above 
quoted). The metastases also not infrequently showed alveolar arrangement. 
They were influenced not in the least in their course, not even by amputation 
in cases where the growth was small and apparently of recent origin. This 
paper had to do only with the tumors of the foot. In these tumors of the 
foot the close association 
with pigment caused me 
to give them the name 
melanoblastoma with the 
sub-title of chromato- 
phoroma. These tumors 
of the arm which ran a 
course similar to my 
foot tumors, I believe 
are parallel, likely iden- 
tical with the case re- 
ported by Cornett above 
mentioned. The case 
reports follow. 

Case I.— M a 1 e, age 
thirty. Railway mail clerk. 

Two years ago he noticed a 
painless, round, firm tumor 
on the inner surface of his forearm. Pie had received a contusion in a railway accident 
some time previously. This tumor was removed but the wound did not heal and later a 
new tumor protruded from the wound. Now followed a long series of treatments. 
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separated with difficulty from tendons and nerves. Radium was used following the 
operation. 

Four months after the second operation I saw the patient and obtained a photograph 
of the tumor (Fig. 4). An irregular bossilated mass protrudes from the wound. 
The nodulations are dense, elastic, do not bleed as readily as a carcinoma on manipu- 
lation and are quite insensitive to touch. The skin border is thickened, but macro- 
scopically and on section is shown to be quite free from the growth beneath. 

Histology . — As in the preceding case the masses of cells about the skin border are 
free from the epidermis. At the most advanced border the groups of cells were small 

and were directed radiat- 
ingly downward toward the 
deeper tissue but showed 
n owhcrc any derivation 
from the epidermis. In 
some areas the cells are 
diffuse, in others they are 
arranged in groups showing 
an indefinite nest formation. 
The cells are characterized 
by large deeply staining 
nuclei with a considerable 
amount of protoplasm. This 
slide suggests the appear- 
ance of Cornett’s Fig. 160. 
Even in this slide there are 
areas that suggest group 
arrangement (Figs. 5 
and 6). 

Case III.— Female, age 
thirty-five. Two years be- 
fore consulting her physician she noticed a painless lump the size of a hickory nut just 
beneath the skin of the forearm. It was quite painless. The tumor was removed but 
the wound never healed. The tissue was sent to this laboratory for examination. A 
diagnosis of a chronic reactive process was made. 

The wound having failed to heal, the patient appeared in person. The tumor now 
appeared as in the photo (Fig. 7). The affected area was widely excised. 

Histology . — The picture is as in the preceding: groups of cells free from the skin 
and invading the surrounding connective tissue. Smaller cells with deeply staining nuclei 
dominate the field, but here and there larger cells with granular nuclei may be seen 
(Fig. 8). It appears that it is these cells that travel to the neighboring lymph-glands. 

SUMMARY 

These tumors of the arm begin as nodules beneath the skin and apparently 
free from it. They gradually destroy the skin and continue to spread, the 
skin is destroyed by them as they advance but they are at no time associated 
with the skin. The ulceration continues to destroy the surrounding soft parts, 
in one of my cases exposing both bones of the forearm. They are never 
painful. 

Histologically they begin as irregularly distributed cells beneath the skin 
forming more or less horizontal lines to the skin. In the various parts of the 
tumor the degree of fibrous tissue formation varies. Everywhere there is 
the same cellular arrangement. When the smaller cells dominate the process 
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may be mistaken for a reactive one. In the older tumors the larger type 
predominate. They always metastasize by way of the lymphatics. In the 
more rapidly growing tumors a cell nest arrangement is common, but in the 
very slowly growing ones the lymph-glands may be almost entirelv fibrous. 


By s 1 o w 1 y growing I 
would include those in 
which the gland has been 
enlarged for some three 
to seven years. 

Discussion . — Mv hv- 
•/ -- 

pothesis is that these 
tumors are derived from 
the chromatophore cells. 
In the earliest part of 
the tumor the cells are 
arranged like the chro- 
matophore cells and they 
look like chromatophore 
cells. 

These a r m tumors 
are free from pigment. 
This does not mitigate 
against their being chro- 
matophores. In the foot 
sometimes they do bear 
pigment. Recent re- 
searches seem to have 
absolved the chromato- 
phores from the manu- 
facture of pigment and 
ascribe to them the 
function of absorbing 
pigment. 




When one tries to 
decide the purpose of 


Fig. 7. — Early recurrence in Case III showing the old scar with the 
early appearance of an ulcer. 


the chromatophores one is struck by the fact that they are found chiefly about 


blood-vessels. In teased specimens they resemble very closely the clasmato- 


cytes of Ranvier. From studies in wound healing I am disposed to conclude 
that their chief purpose is to aid in repair, particularly to form new vessels. 


I suspect they may aid in the repair of epithelial surfaces and that their 
function, in other words, is chiefly a reparative one. 

I believe an extended study will convince anyone that the tumors in 
question are derived from these cells. Tumors derived from them are slowly 
growing, fibrous tissue producing tumors, often of exceedingly slow growth. 
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It is only when they do grow rapidly that the cellular elements predominate 
and alveolar arrangements are seen. In melanomas frequently the metastatic 
nodules form a distinct alveolar arrangement while the parent tumor is of a 
different structure. These are much more rapidly growing tumors. 

These tumors in question differ from melanomas in their clinical aspects. 
They are more destructive locally, are more slowly growing and metastases are 
not formed so extensively and never metastasize by way of blood stream. 

It is confusing that the name chromatophores should have been applied 
to these cells. It is merely expressive of a former theory as to their nature. 

Studied in wound heal- 
ing they suggest very 
much the clasmatocytes 
of Ranvier as one sees 
them in reactive proc- 
esses of the peritoneum. 
They likely are as ready 
to pick up anything 
(lampblack, vermillion) 
as chromatin. Since we 
have this word it would 
seem to lessen the evil 
by calling these tumors 
chromatomas. So long 
as we remember that 
they have only a very 
remote association with 
chromatin the word serves very well. When one studies these tumors in the 
foot one sees that the pigment in the primary tumors is lost in the metastasis, 
even in the more cellular. In my previous paper (following Ribbert) I was 
wrong in ascribing a close association with melanomas. It is possible that the 
melanin in pigmented warts may start off the chromatophores, but once 
started they manifest their own characteristics as is manifest by their course. 

The older among the readers will remember what a neat little plastic 
operation in philology Waldeyer performed when he changed the cumber- 
some word neurondendron into the simple “ neuron If an equally weighty 
personage will perform a like operation on the cumbersome chromatophoroma 
and make it simply chroma, we will have a convenient word not too lacking 
in euphony. Of course it will be meaningless, if not altogether misleading, 
but since students no longer learn Greek, that fact is not likely to cause pain 
or confusion. 

Conclusions . — Chromatophores are capable of producing a slowly growing 
tumor or ulcer that is characterized by slow growth, metastasizing by way of 
the lymphatics and proceeding relentlessly to a fatal issue. 

That they at no time are associated with epithelial elements though they 
resemble very much anaplastic epithelial cells. 
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FORMATION OF RADIUS CONGENITALLY ABSENT* 

CONDITION SEVEN YEARS AFTER IMPLANTATION OF BONE GRAFT 

By Fred H. Albee, M.D. 

of New York, N. Y. 

In all bone-grafting operations, adequate function and prevention or 
correction of deformity are the prime desire of both surgeon and patient. 
The late end lesults aie particularly interesting in these cases, because they 
illustrate so graphically 

the remarkable ability of 
the autogenous graft to 
strengthen with use and 
stress, and to act as a 
corrective agent. 

Recently, while 
attending the meeting of 
the American Orthopedic 
Association in Califor- 
nia, it was my good for- 
tune to meet a patient 
who had come to me 
seven years ago, at the 
age of twelve, with con- 
genital absence of both 
radii, and both thumbs. 

At that time the ulnae 
were markedly bowed, 
and the hands turned 
inward (Figs. I and 2). 

A graft was taken from 
the tibia and its wedge- 
shaped ends mortised 
into properly prepared 
orifices in the right 
carpus below and the shaft of the ulna above (Fig. 3). A similar operation 
was later performed on the left arm. After the graft had thoroughly united 
with the carpus and ulna, an osteotomy was done on each ulna to correct the 
marked ulnar deviation (Fig. 4). It was advisable to produce over-correction 
as shown in the X-ray. 

Recovery was uneventful and I had not seen the patient since four months 
after operation, when X-rays showed good union and considerable increase 

* Submitted for._publication September 27, 1927. 
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Fig. 1. — Congenital absence of radius. Note bowing because of ab- 
sence of radii; also absence of thumbs. 
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in the diameter of the graft (Fig. 5). At that time the patient could lift 
weights (Fig. 6) which was not possible before operation because the wrists 
were flail, owing to the absence of the radius, which is the important bone in 
the wrist-joint. When the radius is absent, the hand pivots without control 
on the end of the ulna. 

When I met the patient this summer in California, she had just come in 
from a tennis tournament in which she was one of the semi-finalists. A 



junior at college, she drives her own car, rides horseback, and devotes much 
of her leisure to painting. The ease with which she uses her arm, the degree 
of activity to which she submits it without fatigue, and the lack of awkward- 
ness suggest a normal arm, and bear striking evidence to the possibilities of 
reconstruction surgery. 

Figure 7 is an X-ray taken in June, 1927. Considerable correction of 
the bowing, which externally is not at all evident to the casual observer, and 
marked proliferation of the graft will be noted when compared with the 
earlier X-rays. 

Congenital absence of the radius is rare. The author has seen ten cases 
and operated on three in the last ten years. Three cases are at present await- 
ing operation. The anomaly is reported as being more often unilateral than 
bilateral, and usually right-sided. In two of the author's operated cases, 
however, the condition was bilateral. In such cases it is advisable to operate 
on the right arm first. 

If the child is very young when brought to the surgeon, it is advisable to 
wait until he is three years old before operating. 
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c f ill Patient able to lift weights, and uses 
Fig. 6. — Post-opera 1V p gnci { between fingers. 



Fig. 7. — Post-operative X-ray, Case I, Fig. 8. — Congenital absence of radius with marked deformity Fig. 9. — X-ray of same case, three 

July, 1927. Graft has proliferated, and bow- in child of three. (Case II.) months after operation. Graft in place, 

ing of ulna is corrected. Position of hand much improved. 


formation of radius congenitally absent 
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mortised into the first metacarpal at the distal end. The proximal end was 
placed between the muscles on the radial side of the forearm instead of 
being mortised into the ulna. At the time of its insertion, the graft was 
under considerable lateral tension because of the marked tendency of the 
hand to seek an angular posture with the forearm toward the radial side. 

As a theoretical consideration, at least, it would seem that placing the 
upper end of the graft between the muscle planes affords a certain advantage, 
as it will allow the graft to be pulled down slightly during growth, thus taking 
advantage of epiphyseal growth at both ends of the ulna, and minimizing 
distortion during growth, which occasionally occurs owing to the epiphysis 
at the carpus being pushed out. On the other hand, stability may be slightly 
jeopardized by this procedure, and because of this latter consideration it is 
not adopted routinely. 

In one of our early cases, reported in the author’s “ Orthopedic and Recon- 
struction Surgery,” the first graft was not mortised at either end, but merely 
placed between the muscle planes, with contact with the scaphoid at the distal 
end. This graft proved unsatisfactory because it did not afford sufficient 
mechanical support. A second graft was inserted five months later, and 
firmly mortised at each end by the author’s inlay technic. This united firmly 
and afforded excellent support to the wrist. The X-rays taken six months 
after operation showed increase in strength and dimensions of the graft, 
as in the case now reported. (See Fig. 615, p. 905, “Orthopedic and 
Reconstruction Surgery.”) The case was a brilliant success. 
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THE USE OF A FLEXED PLASTER SPICA CASE IN THE 
TREATMENT OF HIP FRACTURES 

By George Albert Moore, M.D. 
of Brockton, Mass. 

A review of recent progress in the treatment of hip fractures shows 
that there has been a gradually increasing interest in this subject during the 
past twenty-five years. This has resulted in a clearer understanding of the 
underlying pathology of 
hip fractures and in the 
development of new and 
more efficient methods of 
treatment. There has 
also resulted a some- 
what lower mortality and 
higher percentage of 
good functional end 
results. 

These facts have been 
well brought out by 
Faltin 1 and Lindgren, 2 
who published in 1924 
an exhaustive compila- 
tion and summary of the 
literature on the subject. 

Faltin reviewed the 
anatomy and pathology 
of the various types of 
lesions encountered in 
these fractures and dis- 
cussed their various 
possible methods of 
treatment. He drew 
attention to the lack of 
recent investigation of 
the circulation of the 
hip- joint, and stated that 
the studies of Lang, 3 Delidoff 4 and Basset 5 each have shown conclusively 
that the blood supply to the neck of the femur is in two synovial folds which 
extend along the anterior surface of the neck. The nutrient arteries enter 
the neck at its narrowest part, near the middle, which on account of its struc- 
ture and poor blood supply not only is a frequent site of fracture, but often 
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unites unsatisfactorily. Faltin also suggested that the absence of periosteum 
covering the neck of the femur and the resulting slow formation of callus 
which -is endostial in origin in fractures in that region might be another 
factor in causing delay or lack of union. 

According to Basset the blood supply to the head of the femur through 
the ligamentum teres is sufficient to prevent necrosis of the head after 
fracture, even in old people, and is a distinct aid in promoting bony union 

when suitable treatment 
is carried out. 

Faltin argued that 
the high mortality fol- 
lowing hip fractures so 
often encountered was 
due in the majority of 
cases to complications 
arising from the pro- 
tracted b e d treatment 
used in conjunction with 
many modern methods 
of treatment. 

Regarding the most 
satisfactory method of 
reduction of fractures of 
the femoral neck, there 

« were still divergent 

views held by different 

writers. Lucas-Cham- 

pionniere,” K ocher , 1 

j Bohringer , 8 Anschutz 1 ’ 

.. ' :':V i and others advised that 

; impactions of the broken 

__ - 1 ; fragments should not be 

Figs, i and 2. — No. 1121. Roentgenogram after reduction. Bony disturbed except in C3S 
union and excellent function resulted. Age seventy-six. marked deformity, US 

their presence appeared to have some beneficial effects in promoting union. 
Bardenheur , 10 Iioffa , 11 Whitman, 1 - Maxwell , 11 Lorenz, H Nicolaysen, lJ 
Ruth , 16 Judet , 17 Waldenstrom 18 and Matti, 1 " on the contrary, broke up and 
reduced nearly all fractures of the neck of the femur with satisfactory 
results. The value of Cotton’s 20 plan of artificial impaction was difficult to 
estimate as Cotton combines his method with Whitman’s abduction case. 

Faltin favored as a general rule reduction of all fractures of the neck 
except in the very feeble and in those with slight deformity, since impactions 
were not necessarily permanent and might break loose later on, thus causing 
prolonged disability. 
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The so-called “ bloodless methods of treatment ” of hip fractures which 
result favorably were discussed impartially by Faltin. Lucas-Championniere 
advocated a method which consists in “ massage, early mobilization and non- 
protracted stay in bed ” in all cases of hip fractures. As a result of his 
system of treatment, he has his patients up and walking about in eight to 
fifteen days after injury. He has reported many excellent results, but has 
gained few adherents to the method he uses. Of the “ traction ” methods, 
those of Phillips, Max- 
well and Ruth- 1 , Barden- 
heuer and Judet seemed 
most worthy of consider- 
ation. The general prin- 
ciples of these methods 
are similar, longitudinal 
traction on the injured 
leg and lateral traction 
on the hip to put the 
capsular ligaments on 
stretch, thus holding the 
fragments in apposition. 

Elaborate detail was re- 
quired in their applica- 
tion and painstaking care 
necessitated throughout 
treatment. Excellent re- 
sults have been reported, 
especially by Ruth and 
Bardenheuer. Whitman's 
abduction method of i 
treatment had the disad- [ 



vantages of a prolonged 

anesthesia reduction ^ IGS ' 1 anc * 2 ' — R T °- IIZI * Rontgenogram of hips before reduction. 

trauma, a heavy bandage and strong abduction position which prevented the 
patient from walking. 

The various splint and bandage methods of treatment all depended for 
their effectiveness upon the principles of the Thomas splint and all attempted 
to transfer the strain of weight bearing from the foot and leg to the tuberos- 


ity of the ischium. Some, as the Thomas long hip splint, Maseland 22 splint 
and Jones 23 abduction frame were intended for bed treatment, others were 
devised for ambulatory cases and combine abduction and traction of the 


injured leg. Of the latter methods, those of Bradford , 24 Borghi-Rossi , 25 
Bender 20 and Haslauer , 27 which attempted to get the patients on their feet 


as soon as possible, seemed of real value. 

Lindgren attempted to evaluate the end results of the treatment of hip 
fractures reported by several writers and treated by various methods and also 
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gave a detailed account of his investigations of 95 cases cared for at the 
surgical clinic in Upsala. He stated that the reports in the literature of the 
careful, painstaking study of the end results of the treatment of hip fractures 
were very scarce and gave this fact as one of the important reasons for the 
general slow adoption of active methods of treatment. For example, Ridlon 23 
reported twenty good results out of thirty-five cases having no systematic 
form of treatment, in order to emphasize the belief that an undisturbed 
solidifying process during a sufficiently long period was one of the most 

fundamental factors in 
securing a proper union 
in fractures of the neck 
of the femur. Lindgren, 
however, believed that no 
general conclusions could 

o 

be drawn from Ridlon’s 
statistics as there was no 
classification of the frac- 
tures. Lindgren also 
questioned for various 
reasons the value of con- 
clusions drawn from re- 
ports by Campbell,' 9 
Cotton; 10 Basset and 
Moore. 111 

His own figures were 
compiled from 49 cases 
of medial fracture of the 
neck of the femur and 
46 lateral fractures. 
Thirtv-one were treated 
Fig. 2. — No. 1121. Lateral view of flexed spica. py conservative methods 

with a death rate of 26 per cent.; and 64 were treated by active methods 
with a death rate of 20 per cent. The so-called conservative methods 
employed were: 1. Bed confinement without fixation of the injured hip. 
2. Apposition of the broken fragments and fixation with sand-bags. 3 - 
Indirect extension with abduction under seven or eight kilograms. Of the 
medial fracture cases treated in this manner all but one resulted badly, 
the lateral fracture cases, however, obtained a high percentage of satis- 
factory results. 

The active methods of treatment consisted in immediate direct extension 
of the impacted fragment with Schmerz tongs in a few cases and abduction 
methods in a large number of the series. In cases treated with the Schmerz 
■tongs a half plaster case was applied at the end of three to five weeks. 
The abduction method consisted in reduction of the fracture under an.es 
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thesia, the leg being then put in a half plaster-of-Paris case, from the nipple 
line to the malleoli with the knee in slight flexion. In a few cases a circular 
spica case was used. Results with Schmerz tongs were unsatisfactory, and 
much poorer than when the abduction method was used. Of 26 patients 
treated in abduction, 10 had true bony union. Of the thirty patients with 
lateral fractures, on the other hand, examined one year or more after treat- 
ment was begun, all had obtained bony union. Disability in these cases was 
due to faulty position of the fragments. 

Lindgren concluded that cases of fracture of the neck of the femur have 






.... 


Inii 1 1 


fairly good chances of union if the broken fragments are 
placed in perfect apposition and retained in this position dur- 
ing the period of callus formation. They should be allowed j || Tlw 
to become firmly united by 

proper protection from various ^ A\ft 

mechanical strains during a long s — T ' / *4!1m fk 

period of time. He considered f \ j 

that medial fractures were apt to \ Ilf | |||H[| L |t 

be followed by defective union J- |lfllil f §|illlllHMjllli/ Hjjj 

and were a most serious problem • /m M)'; 

as regards treatment. Bony b| „ ...n '||||j 

union could be obtained in a / - 40 ^ M 

large percentage of cases, how- j/ ^ l l |!|| ff Ml 

ever, if utilization and encour- b!|]|'' |! 1 W// III 

agement of the healing pro- / /||||| ^ ' '' i| j 1 /J y/f/// fill 

pensities were practiced. |,| ll!|"i'i> / W/ ' 

So discouraging have , 7 

been the results of T*"**^^ jjj| '' / 

treatment of medial A 

fractures in the past that Fig. 3.— Case described by Judet: Bull. d'l’Acad. d. Med.. 1921. 

, . , vol. lxxxv, pi 63. 

many writers, notably 

Cooper, 32 Kocher, Anschutz, Delbet, 3 " Robineau and Contremoulins, 3 Judet, 
Konig, 33 Bonn 30 and others have advised early operation in such cases with 
reduction and bone pegging or excision of the head and a reconsti uction of 


the neck of the femur. 

In recent years, a number of writers such as Cotton, Ruth, \\ hitman, 
Portwich," 7 Fromme :,s and others have reported many cases of bony union 
following treatment of medial fractures of the neck of the femur. On the 
whole, therefore, it is evident that modern methods of treatment of hip 
fractures including exact apposition of the fragments, prolonged fixation 
and protection of the injured hip for several months from strains, and 
weight bearing has resulted in an increase in the peicentage of cases witi 

bony union and good functional results. 

The therapeutic value of posture in the treatment of many diseases is 
practically universally recognized. The prone position of Schmtzler for 
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acute dilatation of the stomach is quite generally accepted as an effective 
means of relieving this condition. Elevating the head of the bed as an 
adjunct to the management of patients with decompensated hearts, acute 
pulmonary conditions and diffuse peritonitis are therapeutic methods which 
have been in common practice for well over a century. 

In recent literature on hip fractures frequent reference to the value of 
posture as an adjunct to the treatment of this injury is found. Whitman 
raises the head of the bed and turns the patient on each side and on the face 
to promote better circulation and prevent hypostatic pneumonia. Dorrance 

and Murphy, who are 
using the Whitman ab- 
duction m e t h o d, get 
patients out of doors in 
a wheel chair a few 
hours each day after the 
third week of treatment. 
Campbell and Portwich 
mention the use of a 
chair in which patients 
treated by the Whitman 
straight spica case may 
sit. 

Fig. 4. — No. 1493. Application of flexed spica, using "spica box.” Practically all Writers 

on hip fractures in the past have concurred in the opinion that dorsal recum- 
bency was a necessary adjunct to the successful management of these patients. 
A few cases have been reported in which a straight hip spica case or Thomas 
hip splint and crutches have been used throughout treatment with good 
results. These methods, however, are adaptable to the strong, robust indi- 
vidual, but are quite unsuited to the aged, debilitated patient so frequently 
the victim of a hip fracture. 

For several years I have been interested in various problems involved in 
the most satisfactory management of hip fracture cases and in 19*6 su &~ 
gested a method of treatment in which the fracture was reduced and the 
injured leg was placed in a position of abduction, flexion and internal rotation 
or approximately in a normal sitting position, and so held by a plaster spica 
case during the period of healing. (See Figs. 1 and 2.) In this way patients 
could be up in a wheel chair every day throughout the fixation period of 
their treatment. The results were encouraging both as regards the physical 
condition of the patient while undergoing treatment and the ultimate function 
of the injured hip. In 1921, I published a second article reporting a senes 
of 42 cases with the so-called “flexed spica”. In this series of cases theie 
were 25 which recovered with good functional results, 2 died during tieat 
ment, n recovered with considerable disability, and 4 were lost trace of. 

In a series of cases by Campbell in 1919, he mentioned applying a plaster 
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case in three cases with the leg in abduction, flexion and internal rotation to 
“ facilitate early sitting position Judet, of Paris, in 1921 reported the 
use of a case identical to that which I have used. (See Fig. 3.) 

My results since 1921 have continued to be satisfactory and seem to 
warrant a detailed description of the method as it is now being used. 

Ether or morphine and scopolamine anaesthesia was generally employed 
until recently for reduction of the fracture and application of the case. In 
fourteen of my late cases, spinal anaesthesia was substituted. Manipulation of 
the fragments and main- 
tenance of the fixed 
position during the appli- 
cation of the case are 
carried out more easily 
with this anaesthetic 
than with ether owing 
to the more complete 
relaxation of the 
muscles. Post-anaesthetic 
vomiting did not occur, 
and the patients were 
able to take food earlier 
than when ether was 
administered. There- 
fore, at least, in the 
case of feeble patients, • 
spinal anaesthesia ap- [ 
pears to offer certain \ 
advantages. 

It is surprising to j . • 

find but few references " “ ' " 

in the literature to the Figs. 4 and S .-No. 1493. Fracture reduced. Case applied. 

employment of spinal anaesthesia in the reduction of hip fractures. Adams, 30 
in 1921, reported its use in five cases, Robineau and Contremoulins refer to it 
in their cases of hip fracture requiring operative treatment. Portwich also 
mentions it but does not state how extensively he uses it. 

I now use in reduction of these fractures a modification of the method 
described by Robineau and Contremoulins. Their method briefly described 
consists in a double fulcrum in the groin, longitudinal traction on both legs 
and abduction and inward rotation of the injured leg, thus stretching the 
capsule of the joint and forcing the fragments into close apposition. There 
would seem to be no question but that a more accurate apposition of the 
fragments can be obtained by this method than by the older methods 
of reduction. 

Instead of using double perineal supports or fulcrums described by 
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Robineau and Contremoulins, I have bandaged the patient firmly to the 
sacral support of a spica board; then after the usual manipulation of the 
fractured hip to separate the fragments of bone and to release any interpos- 
ing tissues between the fragments, lateral traction on the hip has been exerted 
while an assistant made traction in the longitudinal direction and forcibly 
inverted the leg. The position of the fragments is then verified by antero- 
posterior a n d stereo- 
scopic X-ray plates. 

After the reduction is 
completed an assistant 
holds the uninjured leg 
with the knee and hip 
flexed at right angles 
and the thigh abducted 
as far as possible. This 
serves partly as a 
counter-traction to the 
force exerted upon the 
injured leg during the 
application of the case. 
While longitudinal trac- 
tion is still maintained 
on the injured leg, the 
position of the leg is 
gradually changed until 
the knee is flexed at 
right angles and the 
thigh flexed at right 
angles with the body. 
During this change in 
position, care is taken to 
maintain a position of 
forced internal rotation 
of the leg. The longi- 

Figs. 4 and 5. — No. 1493. Rontgenogram before reduction. tudilial traction Oil the 

injured hip has now been changed to practically a vertical traction. Ihe leg 
is now abducted as far as possible and is maintained in this position during 
the application of the case. 

I have demonstrated that the above-described position (Figs. 4 anc * 5) 
utilizes the capsular ligaments and muscles about the hip-joint, which main 
tain apposition of the fragments of the neck of the femur after reduction 
has been accomplished. Abduction of the hip puts the anterior ligaments o 
the capsule and abductor group of muscles about the joint on stretch, roicec 
internal rotation of the thigh overcomes the eversion of the leg resulting 
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from the action of the obturator externus and the short external rotator 
muscles. ( b igs 6 and y.) Flexion of the hip puts the gluteus maximus 
and raedius on stretch, thus forming a strong hammock, supporting the great 
trochanter and preventing backward displacement or eversion of the thigh 
(Fig. S.) 

Upward and outward traction, abduction and internal rotation of the 
injured leg are maintained by an assistant while a single plaster spica bandage 
is applied from the nipple line of the chest to the calf of the injured leg. 
After this portion, if the case has set, all traction is released and the remain- 
ing part of the case from the calf to the toes is applied. It is necessary to 
reinforce the case heav- 
ily in the groin to avoid 
breaking in this region. 

Considerable care is also 
required in applying the 
case about the buttocks 
to withstand the pressure 
on this portion of the 
case in sitting. 

During the first few 
years of using this 
method, the bandage was 
Carried down tO the Calf PlG ' 5-~No. 1493 . Flexed spica completed. 

of the leg. Since marked swelling of the leg and foot often resulted, it has 
seemed better to advise extension of the bandage to the toes. 

The day following the application of the case, the patient sits up on the 
side of the bed with the back support and feet on a stool. Each day there- 
after as long as the case is worn the patient sits on the side of the bed with 
feet on a stool or is out of bed in a chair. Patients are thus able to wait 
upon themselves to a considerable extent and busy themselves in many ways 
that they would be unable to do if they were in bed. They require a mini- 
mum of nursing care. Bathing and care of the back before getting up 
in a chair in the morning, and assistance in returning to bed at night con- 
stitute the more important duties of the nurse. 

It is a rare occurrence for the patient to remain in the hospital throughout 
treatment with the flexed spica. Most patients are discharged from the 
hospital to their homes two or three weeks after the application of the case 
to be cared for by members of their family or by a trained nurse. To the 
family of moderate means, the reduction in hospital lai 11s, by this method of 
treatment, is an appreciable saving. 

In the early cases of medial fracture in my series, the case was removed 
at the end of eight weeks. In some aged patients the results were unsatis- 
factory owing to fibrous or weak bony union. 

The period of fixation should be at least twelve weeks in medial fractures 
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and in old, feeble patients, sixteen weeks if the treatment is well borne. 
After the removal of the case, from two to six weeks should be spent in bed, 
gradually regaining the use of the leg. Active exercise should be attempted 
first, later followed by passive motions and massage. 

Any strain upon the injured hip should be prevented, on getting up, by 
the use of a walking brace of the Jones type, the type described by Dorrance 

and Murphy or some 
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similar protective 
apparatus. 

In certain cases in 
which a firm bony union 
is known to exist, weight 
bearing can be safely 
undertaken at the end of 
eight months ; but in the 
majority of patients past 
middle life with a medial 
fracture, full weight 
bearing cannot be under- 
taken safely for at least 
a year from the begin- 


ning of treatment. 


... t l 

Four illustrative case 
reports are offered : 

i. Moore Hospital, No. 
hi, male, aged seventy-five, 
November 24, 1917* About 
twenty-four hours before 
admission be slipped on the 
ice and fell, injuring bis 
right hip. He was still in 
considerable shock and hav- 
ing involuntary urine. A 
rather feeble, shaky old man, 
blood-pressure 160-90 with 
nothing remarkable in his 
general physical examination. 
A slight trace of albumen 
and a few casts in his urine. His right leg was everted 45 degrees, shortened 1 / 
inches; he was unable to raise it from the bed and there was a relaxation of the ilio 
trochanteric band of fascia. The X-rays showed an impacted medial fracture ^ of tie 
neck. On November 29, under gas oxygen, the fracture was reduced and a tlexec 
spica” case applied. He was up in a wheel chair daily until the case was remove 
February 19, 19x8. After the removal of the case he was kept in bed for three wee s 
and given massage, active and then passive motion. Gradually he got about an 
September 15, 1918, he was walking with one cane without limp or pain in the injured up- 
2. Moore Hospital, No. 1026, male, aged fifty-nine, July 25, I 9- 1 - 

hours before admission he fell from a load of hay to the ground, striking on ns 
hip. He was a strong, robust man, suffering severe pain in the region of the e 
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Fig. 6. — The usual position of the distal fragment in a loose 
medial fracture, resulting from the action of the glutei, obturator 
externus and short external rotators of the thigh. 
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hip. The pain was markedly increased on motion of the hip. He had no eversion 
01 shortening of the left leg. X-rays showed a lateral fracture of the hip without 
displacement. A “ flexed spica ” case was applied under ether. August 14, 1921, he 
was discharged to his home, having been up in a chair daily since the case was applied. 
October 1, 1921, case was removed, he was kept in bed two weeks thereafter. Then 
got up on crutches and gradually began weight bearing on the injured leg. January 15, 
1922, walking without support or limp. 

3. Moore Hospital, No. 1672, female, aged eighty-six, August 8, 1922. July 25, 
1922, patient was hit by an auto, which pushed her down, injuring the right hip. She 
had been in bed with the head raised for two weeks and a hopeless prognosis given 



Pig. 7. — Showing the action of the adductors and capsular ligaments in the dissected subject in holding 
the fragments in apposition, after reduction, in the flexion abduction and internal rotation position before 
applying the flexed spica case. 


by the family physician. On examination she was found poorly nourished, feeble, 
shaky, had moderate cough, numerous rales in base of each lung, slightly cyanotic, 
pulse rapid, poor quality, intermittent, blood-pressure no-do. X-rays showed impacted 
medial fracture neck of right femur. She was put upon a high back rest and stimu- 
lants administered. August 22, she had improved to such an extent that the fracture 
was reduced and a “ flexed spica ” ' case applied under spinal anaesthesia. She sat up 
on the edge of the bed and in a chair each day until the case was removed December 1, 
1922, at that time X-rays showed excellent union. She was kept in bed the usual three 
weeks for massage and motion after the removal of the case and then gradually got 
up and about with crutches and a crutch splint. She was not seen again until Septem- 
ber 15, 1023, at which time she was walking without crutches or cane and only had 
a slight limp. 

4. Moore Hospital, No. 2608, male, aged fifty-three, February 6, 1925. A few 
hours before examination patient fell on the ice, injuring his right hip. He was in 
excellent physical condition except for the injury to the right hip and ankylosis of the 
right knee at 45 degrees flexion which resulted from an old injury. Complained of 
severe pain in the right hip, moderate eversion of the leg with about one inch shorten- 
ing. X-rays show a lateral fracture with moderate displacement. The following day 
the fracture was reduced under spinal anaesthesia and a “ flexed spica ' case applied 
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with the knee in the ankylosed position. He was discharged to his home one week 
after the application of the case. On returning home he walked with crutches, got in 
and out of the wagon and did nearly all of his work about the farm. April 15, the 
case was removed and he walked about with crutches for a few weeks but soon dis- 
carded them. June 15, he was walking as well as before the injury. 

SUMMARY 

There is still considerable divergence of opinion among recent writers 
on hip fractures regarding the most satisfactory method of treating this 



Fic. 8. — The glutei in the flexed position noting as a strong hammock back of the 

great trochanter. 

injury. Active methods of treatment, including abduction, appear to be 
more generally accepted than any other. 

The view expressed by many writers that medial fractures of the hip 
never unite by bony union is incorrect. The chief factors in delayed or non- 
union following medial fractures are injury to the blood supply to the frag- 
ments of bone, slow formation of callus which is endostial in origin, 
imperfect apposition and fixation of the fragments and too early weight 
bearing. 

Posture is an important adjunct to the treatment of hip fractures in aged, 
feeble patients. 

The “flexed spica ” treatment of fractures of the hip allows patients to 
assume a sitting position during the period of repair of the fracture while 
the hip is fixed in position of flexion, abduction and internal rotation. This 
method of putting up hip fractures has proved remarkably satisfactory in a 
large series of cases. The details of its application are described. 
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THE UNTOWARD EFFECTS OF NARCOTICS AND ANAESTHETICS 
UPON ROBUST AND HANDICAPPED PATIENTS* 

By John Lawrence Yates, M.D. 

AND 

Forrester Raine, M.D. 
of Milwaukee, Wis. 

FUOM THE LAHOUATOHIES OKJcOLUMUIA HOSPITAL 

The ideal anaesthetic is one causing the patient only slight discomfort, 
affording a depth of anaesthesia under which operative procedures can be 
carried on easily, and producing minimal injurious effects. 

The short induction period of nitrous oxide and ethylene with almost 
no sensation of asphyxia contrasts rather strongly with the prolonged dis- 
comfort caused by ether. Nausea, so frequent after ether, is less common 
with ethylene or nitrous oxide, and when it does occur is of short duration. 
Post-operative pain, especially when there is an abdominal incision, is intensi- 
fied by vomiting and, therefore, is worse following ether. 

The muscular relaxation that permits of rapid work in the abdomen is 
more easily obtained with ether. Cooperation of the surgeon and anes- 
thetist when working with ethylene or nitrous oxide can diminish this 
advantage. Gentle handling of tissue, a few minutes’ warning before upper 
belly manipulation, an incision that gives exposure without violent retraction 
enable an anesthetist to provide adequate relaxation with ethylene. Nitrous 
oxide alone seldom will induce a depth of anesthesia sufficient for laparot- 
omy without some cyanosis. 

Nitrous oxide and ethylene probably produce no direct injurious effect 
upon the lung. Pneumonia and bronchitis occur, but no more frequently 
than would be expected following operations under local anesthesia. A 
large proportion of pulmonary complications are embolic in origin and, 
therefore, not attributable to anesthesia. We are using ethylene on patients 
having pulmonary tuberculosis and bronchiectasis with no incidence as yet 
of acute inflammatory reaction. The number of pulmonary complications 
following ether is appreciable and in the debilitated is of sufficient frequency 
to be nearly prohibitive. 

Intestinal stasis, paralytic ileus, and dilation of the stomach, although 
caused principally by operative manipulation, are in part due to anaesthesia. 
When ethylene is used exclusively, there is little gastric dilation. Post- 
operative distention is not frequent and is seldom severe. When ether is the 
anaesthetic, gastric lavage is a common necessity. The annoying thiist 
subsequent to ether, often unsatisfied because of gastric upsets, rarely occurs 
after ethylene or nitrous oxide for fluids usually can be taken in generous 

* Read before the American Surgical Association, May 13 , I9 3 7- 
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amounts the day of operation. Miller {Jour. Phann. and Exper. Therap., 
1926, vol. xxvii, p. 41), in demonstrating the effects of anaesthetics upon 
peristalsis and gastro-intestinal tone, supplies the explanation. During ether 
anaesthesia, peristaltic action is abolished and muscular tone is diminished. 
Recovery is slow and it is hours before normal activity is resumed. The 
tone of the stomach returns more slowly than, that of the small intestine 
while the colon is frequently in a state of spastic contraction. Nitrous oxide 
does not alter peristalsis or muscle tone unless cyanosis develops when the 
peristaltic waves may be abolished or become tumultuous. Ethylene produces 
no change in gastro-intestinal activity either during or after anaesthesia. 

Chloroform, ether, and nitrous oxide cause tissue changes. Cloudy 
swelling and granular degeneration are evident in heart, liver, and kidneys. 
Stander {Am. Jour. Obst. and Gyn., 1926, vol. xii, p. 633) has found that 
anoxaemia alone causes degenerative changes in liver cells. Ethylene pro- 
duces slight changes in liver while he finds no demonstrable lesions in the 
kidney. Studies made by Davis show slight cedema in kidneys. 

During and after anaesthesia there are abnormal variations in the blood’s 
acid-base balance. Leake and Hertzman {Jour. A. M. A., 1924, vol. lxxxii, 
p. 1162), Stander {Am. Jour. Obst. and Gyn., 1926, vol. xii, p. 633), and 
numerous others have reported these changes. Our findings agree with 
theirs. There is an increase in the hydrogen-ion concentration, a decrease 
in alkali reserve as measured 1 by the carbon-dioxid combining power, an 
increase in sugar, an increase in lactic acid, and usually an increase in 
phosphates. Chloroform and ether produce the greatest change while that 
caused by nitrous oxide is inversely proportional to the percentage of 
oxygen. Ethylene causes the least change in any of these blood constituents. 

The mechanism whereby these changes occur is still in doubt, yet some 
steps in the process are known. Stander {Am. Jour. Obst. and Gyn., 192 6, 
vol. xii, p. 633) and others have shown that anoxaemia produced by breathing 
an atmosphere of 7 per cent, oxygen lowers the carbon-dioxid combining 
power and raises the blood sugar. Evidently oxygen deficiency is a cause 
of acidosis. Ronzoni, Koechig, and Eaton {Jour. Biol. Chem., 1924, v °h 
lxi, p. 465) find that the increase in lactic acid accounts for part of the 
increased hydrogen-ion concentration and the lowered alkali reserve. The 
increase in phosphate, according to Stehle and Bourne (Jour. Biol. Chem., 
1924, vol. lx, p. 17) comes from muscle as phosphoric acid and aids in lower- 
ing the pH of the blood. These findings would explain the acidosis following 
nitrous oxide when cyanosis occurs, but hardly accounts for that produced 
by ether and chloroform when the oxygen in the inspired mixture is adequate. 
Apparently one effect of anaesthesia upon metabolism is a slo wing-up of 
oxidation. The cells are unable to utilize the oxygen carried to them. 
Lactic acid is not oxidized quickly to carbon-dioxid and water because the 
process is inhibited by the anaesthetic. An anoxaemia, therefore, exists, 
although the actual amount of oxygen in the blood is within normal limits. 

Thalhimer and Raine have shown that acidosis interferes with carbo- 
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hydrate metabolism to such an extent that a patient in post-operative acidosis 
maintains an elevated blood sugar under doses of insulin that would cause 
violent insulin shock in a healthy individual. The acidosis then may account 
for the increase in sugar. 

Clinically, we see these changes in the acid-base balance as post-operative 
acidosis. Ether and chloroform are the principal offenders. The vomiting 
that starts immediately after operation continues because of the acidosis. 
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Fig. 1 . 


is one of the most accurate means of determining haemoglobin. There 
is, therefore, a destruction of haemoglobin, or at least a change in haemo- 
globin rendering it incapable of carrying oxygen. The accompanying 
chart shows the average amount of reduction in oxygen-carrying powei 
in healthy individuals subjected to one-half hour’s anaesthesia under ethyl- 
ene and nitrous oxide. (Fig. i.) The entire decrease does not occui 
immediately, but develops between one and twenty- four hours and is from io 
per cent, to 25 per cent, of the initial figure. The return to normal requires 
from five to ten days. Seriously sick or anaemic patients show a piopor 
tionately greater decrease than the robust. Blood counts show some drop 
in red blood corpuscles, but the decrease in numbers is not enough to account 
for the diminished oxygen-carrying power. 
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The fate of the haemoglobin is obscure. It is not excreted in the urine 
in a form or quantity sufficient to be measured. The icterus index is very 
high a few hours after ethylene and nitrous oxide. (Ether and chloroform 
have not been studied.) The increase amounts to from two to three times 
the normal, beginning during the anaesthesia and reaching a peak from one 
to six hours later. A high icterus index has been found in fasting subjects 
only when there is increased blood destruction, as in pernicious anaemia, or 
in diseases of the liver or bile ducts when the bile content of the blood is 
augmented. Absorption of blood from wounds or from the peritoneal cavity 
will raise the amount of destroyed haemoglobin in circulation. There is 
hardly enough liver injury following anaesthesia to account for this elevated 
icterus index, and, since it is elevated without operation, the increase is due 
to more rapid bile pigment production following haemoglobin destruction. 

Anoxaemia, produced in a dog by forcing it to breathe an atmosphere 
of 93 per cent, nitrogen and 7 per cent, oxygen, although causing changes in 
the acid-base balance similar to those following anaesthesia, does not cause 
a fall in oxygen-carrying power. The alteration or destruction of haemo- 
globin must be the direct effect of the anaesthetic. 

A patient whose oxygen-carrying power dropped 20 per cent, following 
the drainage of an abscess under ethylene was given a blood transfusion the 
next day. Five hundred cubic centimetres of whole blood brought the 
oxygen-carrying power back to the initial figure, thus compensating for 
twenty-five minutes’ anaesthesia and rather insignificant operative trauma. 
Blood from a patient on whom an appendectomy was done under novocain 
infiltration showed that the operative trauma and the loss of blood do not 
decrease the oxygen-carrying power as much as thirty minutes’ anaesthesia 
without an operation. 

Our data on anaesthesia without operation are too limited to permit us 
to draw conclusions as to the comparative effects of the different anaes- 
thetics. Apparently chloroform causes the greatest drop while the decline 
in f - oxygen-carrying power following ether, ethylene, and nitrous oxide is 
about the same. 

The effect of this loss of intact haemoglobin in robust patients is of only 
slight importance. A drop of 15 per cent, to 25 per cent, in the oxygen- 
carrying power of anaemic individuals or of those whose heart load is 
already maximal may mean a break in cardiac compensation. 

The sedimentation rate of erythrocytes, with the possible exception of the 
total lymphocyte count, is the best single measure of the unknown quantities 
we term defense. The factors determining the sedimentation rate are princi- 
pally in the plasma, but we know neither the mechanism nor the actual 
chemical and physical factors governing this rate. Conditions one would 
expect to retard the rate do not. Blood from severe diabetics or from those 
in unemic coma, instead of sedimenting slowly, does so rapidly. A patient 
in severe shock when the red blood count is above five millions, so that there 
is considerable concentration, has a rapid rather than a slow rate. The rate 
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in eclampsia is much more rapid than that after ether anaesthesia, yet the 
known blood elements are almost identical. Although the physical reason 
for a slow or rapid sedimentation rate is unknown, the meaning is definite 
and reliable. Whether the disease be acute or chronic, bacterial or parasitic 
a malignant tumor or a disturbance in a gland of internal secretion, the 
divergence from the normal rate is an index of resistance and defense, a 
measure of antibodies, hormones and chaiones. 

Anaesthesia increases the rate of sedimentation. The accompanying chart 

shows the variation from 
the normal produced in a 
healthy individual by a 
h a 1 f-h o ti r ’s anaesthesia. 
(Fig. 2.) The amount 
of variation is not always 
the same, but following 
ether, nitrous oxide, and 
ethylene (chloroform not 
done) there is an increase 
in rate. The return to 
normal is slower than the 
return of all the other 
blood elements altered by 
anaesthesia. Anoxemia, 
although producing an 
acidosis, does not notice- 
ably increase the rate of 
sedimentation. 

Observations on 
healthy individuals under 
different anesthetics are 
too few to warrant con- 
clusions as to the com- 
parable effects. The clinical significance of an increased sedimentation iate 
may not be clear, but we can be sure that following anesthesia there is 
impairment of resistance, defense, and repair. 

Opiates produce a slight alkalosis and so counteract in part the acidosis 
caused by anesthetics. 

The depth of anesthesia afforded by nitrous oxide and ethylene is fre- 
quently insufficient for abdominal operations and attempts to produce greater 
relaxation by decreasing the percentage of oxygen lead to increasing 
anoxemia and, therefore, increasing acidosis. Preliminary narcosis enables 
the anesthetist to provide adequate relaxation for upper abdominal opeia- 
tions with concentrations of from 15 per cent, to 25 per cent, oxygen m 
ethylene. An even depth of anesthesia is essential not only for rapid oper- 
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ating, but also for the welfare of the patient. Preliminary narcosis makes 
this possible. 

The relative merits of morphin and pantopon as pre-operative drugs are 
no longer in doubt. There is less nausea with pantopon before the anaes- 
thetic begins and less vomiting during the induction period. There is no 
appreciable difference in the post-operative period. The disagreeable sensa- 
tions induced by opiates seem to be less with pantopon than with morphin. 

Observations on the effects of anaesthetics with and without preliminary 
narcosis are too few to make definite assertions, but they seem to be less 
severe and the return to normal is more rapid when narcotics are used. 

The untoward effects of anaesthetics are multiple and varied. The ideal 
anaesthetic is still in the future. Ethylene, with from one-half to two-thirds 
of a grain pantopon an hour and a half pre-operatively, more nearly 
approaches the ideal than ether, chloroform, or nitrous oxide. 
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TRANSACTIONS 

OP THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting Held October io, igsj 
The President, Dk. Charles F. Mitchell, in the Chair 

TOTAL CARCINOMA OF RECTUM 

Dr. Hurley K. Owen demonstrated a specimen consisting of the rectum 
and part of the sigmoid, which showed total carcinoma. This had been 
removed a few hours before by the abdomino-perineal route from a patient 
who had had symptoms for only a few weeks. 

SPLENECTOMY FOR BLOOD DYSCRASIA 

Dr. A. P. C. Ash hurst presented a woman, a patient of Dr. Alfred C. 
Johnson, aged fifty-one years, whose spleen had been removed by Doctor 
Ashhurst at the Episcopal Hospital, June i, 1927. The patient had entered 
the hospital after a few months’ illness, suffering from jaundice and anaemia, 
the diagnosis being acquired haemolytic icterus. Her improvement after the 
operation was rapid and she is now in very good health. 

Also a female child, a patient of Dr. William H. Crawford, aged seven 
years, whose spleen had been removed by Doctor Ashhurst at the Episcopal 
Hospital, March 5, 1925, for chronic purpura hemorrhagica. She had had 
attacks of purpura for a year or more and had been in the hospital on four 
former occasions. Her improvement after the splenectomy was immediate. 
She has had no return of her bleeding and has remained in excellent health. 

Dil James E. Cottrell said that the woman presented by Doctor 
Ashhurst was under his care in the medical ward. The salient points in the 
condition at that time were jaundice, anaemia of the secondary type and 
increased fragility of the red cells. There are two types of haemolytic icterus, 
namely, the congenital and the acquired. Congenital types are by far the 
milder. They may persist for years and the patient suffer little from the 
condition, the health being interrupted at times by blood crises in which 
haemolysis of the red cells with severe anaemia takes place. This is followed 
by return to the usual state of slight anaemia. In the acquired type, the 
cause of which is still unknown, a more severe condition obtains which 
progresses usually to a fatal termination, if not interrupted. The treatment 
indicated is splenectomy, which usually results in recovery. This patient 
had anaemia of the secondary type. No obvious source of hemorrhage could 
be found to account for such anaemia. In this case a most useful adjunct 
was the administration of a liver diet as outlined by Minot and Murphy, 
of Boston, which is useful not only in the treatment of pernicious anaemia-— 
for which it was originally suggested — but for almost any severe anaemia. 
This case was an example of the comparative hopelessness of the condition 
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if allowed to run its usual course, and the excellent results which can be 
obtained by splenectomy, although the physiology of the process is shrouded 
in mystery as is the physiology of the spleen in general. 

Dr. A. P. C. Ashhurst said, in referring to the patient with purpura 
hemorrhagica, that he had been surprised that although the child had been 
in the hospital three times before no one else on the surgical staff had taken 
her spleen out. These patients with chronic purpura are known to be curable 
by splenectomy; the mortality is low and the results are admirable. In 
acute cases, however, the mortality is very high, and splenectomy is rarely if 
ever justifiable. 

As to the adult woman, there is still some dispute among the pathologists 
and clinical men as to whether it is a case of pernicious anaemia or of 
haemolytic icterus. Pie believes it is the latter, and the patient has certainly 
been vastly improved by the removal of the spleen. There is nothing mys- 
terious or miraculous about the operation of splenectomy; if the spleen is 
diseased, the surgeon removes it; if the pathologist cannot determine by 
histological study of the spleen after it is removed the exact nature of the 
disease, that is the misfortune of the pathologist. 

RUPTURE OF BOWEL AT THE DUODENO-JEJUNAL JUNCTION 

Dr. E. L. Eliason reported the case of a man, twenty-six years of age. 
who was admitted to Service C under the reporter's care at the University 
of Pennsylvania Plospital, at n p.m., May 7, 1927, complaining of abdominal 
pain associated with nausea and vomiting. He gave the history that while 
at work at a buzz saw at 8 o’clock that morning he was struck in the left 
upper abdomen with the end of a long plank, eight inches wide, thrown 
from the revolving saw. He was unconscious for a few moments. Since 
that time he has had severe pain in his upper abdomen with continuous 
nausea and vomiting. His physician gave the information that he was sub- 
ject to epileptic attacks. On admission the T.P.R. was 99-84-24 with a blood- 
pressure of 110/70. The blood picture showed white blood-cells 20.400 and 
the man looked “ hard hit.” The abdomen presented a contused; area the 
shape of the end of the plank over the left upper abdomen, extending from 
the tenth costal cartilage almost to the midline. The abdominal muscles were 
board-like in their rigidity and peristalsis was absent. There was generalized 
tenderness and pain. A tentative diagnosis of a ruptured hollow viscus 
(jejunum) was made. Operation was performed sixteen hours after the 
accident. The abdomen was opened through an upper, paramedian incision. 
The peritoneum was markedly injected and filled with lymph and fluid. 
On delivering the great omentum and transverse colon, much of the patient’s 
partially digested breakfast was found among the jejunal loops. Further 
examination disclosed a ragged tear about three inches long extending 
obliquely from in front of the first inch of the jejunum near the mesentery 
around the free border and across the posterior wall of the last one and one- 
half inches of the duodenum. In a word, the wound circumscribed the gut 
spirally, with the exception of a strip about three-quarters of an inch wide 
at the mesenteric attachment. The tear was closed by a double row of 
sutures and the abdomen then flushed free of food with salt solution and 
drained suprapubicallv and locally. 

The patient left the operating table with a pulse of 156. but reacted 
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promptly and experienced a very smooth convalescence until the afternoon of 
the seventh day, when he had an epileptiform convulsion which lasted six 
hours. A few hours later, because of its being blood stained, the abdominal 
dressing was removed, thereby disclosing a ruptured wound with omentum 
and a loop of jejunum 10-12 inches long lying on the anterior abdominal wall. 
Under gas amesthesia these viscera were replaced and held within the abdo- 
men bv packing, no attempt being made to suture the wound. Three weeks 
later the granulating wound was grafted by the Reverdin method. The 
patient was discharged June iS. r()2/, in good condition. 

At the follow-up three months later he was credited with being in perfect 
health. 

Doctor Eltason remarked that this case belonged to that group termed 
hv Sternberg, of Vienna, as “ Zureckschlagen ” or “ kickback ”. L. P. Kuhn, 
of Chicago, in 1 0—5 reported the following statistics to date: He quotes 
Sternberg as stating “ that woodworkers using the revolving saw (2000 to 
3000 revolutions per minute) are very prone to injuries by the wood being 
thrown or kicked hack by the saw. In Austria of 519 accidents caused by 
planing machines, 221 were due to kickback. Of 135 accidents by trimming 
machines, 85 were due to the same, and of 514 circular saw accidents, 204 
were of similar cause. Kuhn reports 53 kickback ” accidents from a ripsaw 
or planer. Monro states that a hollow viscus filled with food is the commonest 
ruptured and of these the jejunum and ileum predominate. Massie reviewed 
34 cases of ruptured viscus and found the greater number occurred in the 
jejunum and ileum. Most cases were partial ruptures rather than a complete 
division of the gut. J. T. Bottomley, writing on injuries of the jejunum 
and ileum states that unfortunately the early symptoms may not be of serious 
significance.” In the experience of the above writers many of these patients 
have either continued to work or have returned to work in an hour or so, 
only later reporting abdominal distress. This was the case with his patient. 


BULLET WOUNDS OF BOWEL AND OF ILIAC VEIN 

Dr. E. L. Euasox presented a boy, aged thirteen years, who was 
admitted to Service C, under the reporter’s care, at the University of Penn- 
svlvania Hospital, January iS. 1927, giving the history that four hours pie- 
viouslv he had been shot in the abdomen by a .22-calibre rifle bullet. On 
admission the T.P.R. was 98.3-100-24 and the blood-pressure 110/70. 
The blood count showed 12,500 white blood-cells and 60 per cent. Hemo- 
globin. The record of the red blood-cell count was lost. _ . 

The patient, although having considerable generalized abdominal pain, bac 
not vomited. There was no restlessness, thirst, air hunger or apprehension. 1 e 
skin was warm, but it, and also the mucous membranes, were pale. Exam 
ination of the abdomen revealed a bullet wound in the midline two mclies 
below the umbilicus. The abdominal walls were quite rigid, peristalsis was 
absent and there was movable dulness in the flanks. The tentative diagnosis 
was that of intraperitoneal injury with hemorrhage, and operation was unclei 
taken at once. 

The abdomen was opened about the wound, which was debrided en iou • 
When the peritoneum was opened, considerable blood was evacuated. Eig 
through-and-through perforations of the small gut, making sixteen woun ■ • 
were found. They were sutured with silk. One wound of the gut W» 

132 



ACUTE SUPPURATIVE PANCREATITIS 

did not perforate the muscular coat was also closed. Wounds in the mesen- 
tery were sutured. Bleeding points were caught and ligated. Further inves- 
tigation of the abdomen showed no further wounds m the small gut, but 
there was a single perforation of the sigmoid with considerable laceration of 
the meso of the sigmoid. These wounds were closed. Further examination 
revealed a wound in the posterior parietal peritoneum over the left pelvic 
brim where the great vessels cross it, which bled profusely, it was found 
to be a vein of considerable size, probably one of the iliacs at the bifurcation 
of the artery, but positive identification was not made. The wound was 
found to have practically severed the vein. Both ends were ligated. Fie 
was transfused with 250 c.c. of citrated blood after his return from the 
operating room. The post-operative course was uneventful. The wound 
remained clean and the patient was discharged on the fourteenth day after 
operation. Examination three months later showed the wound perfectly 
healed, no swelling of the limb and the patient said that he had no complaints, 

ACUTE SUPPURATIVE PANCREATITIS 

Dr. L. K. Ferguson, by invitation, reported the case of a woman aged 
forty-five, who was admitted to the University of Pennsylvania Flospital in 
January, 1927, in the service of Dr. E. L. Eliason. The patient gave a his- 
tory ot having been in good health until 1925, when she had an attack of 
sudden severe epigastric pain accompanied by nausea and vomiting. A 
similar but somewhat less severe attack occurred four months later. Before 
and after these attacks the patient felt quite well, except for occasional 
“ heartburn ” which was relieved by soda. In January, 1927, a third attack 
occurred. There was no elevation of pulse rate or temperature and the pain 
was relieved by an injection of morphine. The vomiting continued and the 
pain became localized to the left hypochondrium with some radiation to the 
back. On admission her temperature was 99.4 0 , pulse 92, respirations 28, 
blood-pressure 160/70. The pain was intermittent and was confined almost 
entirely to the upper left abdomen. The whole abdomen was tender, espe- 
cially m the left hypochondrium, and there was a slight rigidity of her left 
upper rectus. No masses could be palpated. Peristalsis was still present. 
The leucocyte count was 19,300. Because of continued pain and vomiting 
with increasing leucocytosis, operation was elected. As soon as the perito- 
neum was opened, chocolate-colored fluid escaped and several small patches 
of fat necrosis were seen. By elevating the colon, the posterior abdominal 
wall was revealed, disclosing considerable hemorrhage and retroperitoneal 
fat necrosis, especially on the left side. The pancreas was then exposed 
through an opening in the gastro-colic omentum; on opening the capsule 
of the gland, thin blood-tinged necrotic material escaped. The pathology 
seemed to be largely confined to the left side in the tail of the organ. Drain- 
age was instituted. Her convalescence was marred somewhat by a right basal 
broncho-pneumonia from which she quickly recovered. She was discharged 
five weeks after operation, with the wound still draining slightly. She 
weighed 95 pounds on the day of her discharge. During convalescence, the 
patient was watched for signs of diabetes. On the day after operation the 
blood sugar was 137 mgm. per 100 c.c., falling to 93 mgm. on the twelfth 
day. Sugar never appeared in the urine. Since her discharge, the patient 
has gained weight and is now in good health. This case presents several 
unusual and interesting features. (1) Three attacks of probable pancrea- 
titis, with an interval of one and one-half years before the last attack. ( 2 ) 
Loss of weight, probably due to a chronic pancreatitis. (3) A final attack 
without the usual shock associated with an acute pancreatitis. (4) Pain and 
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tenderness confined almost entirely to the left upper side. (5) Pathology 
involving only the tail of the pancreas. (6) Recovery following drainage 
of the organ. 

Dr. A. P. C. Ash hurst asked Doctor Ferguson how soon he withdrew 
the drainage in his case of acute hemorrhagic pancreatitis. Doctor Ashhurst 
had lost his first patient with acute pancreatitis, he believes, because he with- 
drew the drain too soon, forgetting that in pancreatic disease there is inhi- 
bition of adhesion formation; the pancreatic ferments prevent adhesions. 
The afternoon on which this patient had the drain removed, about the fourth 
day after operation, she developed general peritonitis and died a day or 
so later. 

Dr. L. K. Ferguson said in reply that his patient had the pathology 
located almost entirely in the left side; as soon as the gastro-colic omentum 
was opened the lesion was apparent. Two kinds of drains were used: a split 
rubber tube, containing a wick, and a tube of soft rubber. One split rubber 
tube extended to the tail of the pancreas and the other was placed into the 
opening in the gastro-colic omentum. These were both coffer dammed with 
the soft tubes; four of the latter being used. The soft tubes were taken 
out gradually and removal completed in one week. The other tubes were 
allowed to remain for fifteen days. 

UNILATERAL BRONCHIECTASIS— EXTRAPLEURAL THORACOPLASTY 

Dr. John B. Flick reported the case of a woman aged thirty-seven, 
who was referred by the Jackson Clinic to the Surgical Service of Dr. John 
H. Gibbon at the Jefferson Hospital in November, 1926, with the history 
that when five years of age she sucked into her lungs a coffee bean with 
the result that she became quite ill with an attack simulating pneumonia. 
One month after the onset, she coughed up the bean and her condition 
improved materially, but she never got rid of the cough. When eighteen 
years of age she was told she had bronchiectasis. For the past eighteen 01 
nineteen years, she has had almost yearly attacks of severe acute infection 
of the respiratory tract. From March, 1925, until she was operated upon, 
she was confined to her bed almost continuously, had a fetid expectoration 
and brought up small amounts of dark blood on the slightest exertion. 
Prior to her admission to the surgical wards, she was studied by Dr. Louis H. 
Clerf of the Jackson Clinic and bronchoscopic treatment undertaken. Undei 
bronchoscopic drainage her general condition improved. She gained m 
weight, brought up less sputum, and the fetid odor was definitely lessened. 
Bronchoscopic examination showed quantities of pus coming from the le 
bronchus. Iodized oil was introduced through the bronchoscope an 
Rontgen-ray studies made which showed extensive bronchiectasis and pulmo- 
nary fibrosis, involving the lower lobe of the left lung and a portion of 
upper lobe. (Fig. 1.) Repeated sputum examinations failed to show, tubeice 
bacilli. The amount of sputum at the time of the first operation varied from 
seventy-five to one hundred and twenty-five cubic centimetres in twenty- ton' 
hours. The temperature was normal, with occasional periods of low-g iace 
fever. 

November 19, 1926, under local infiltration (one-half of one per cen • 
novocain) amesthesia and nitrous-oxide oxygen analgesia, through a p os 
terior incision, sections of the eleventh, tenth, ninth and eighth ribs were 
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Du. Loins H. Clerk said this patient had been an invalid for a number 
of years, and was constantly in dread of pulmonary hemorrhage. Broncho- 
scopic treatment was instituted and was followed by definite improvement. 
Realizing that bronchoscopy has definite limitations in these cases in so far 
that pus will reaccumulate following aspiration, if nothing is done to remove 
the diseased area, the speaker believed that the surgeon should be given 
an opportunity to consider the advisability of surgical interference. Doctor 

Flick saw the patient 
and thought that much 
could be gained by oper- 
ation. The improvement 
which resulted was re- 
markable. From the 
standpoint of the bron- 
choscopist, one outstand- 
ing feature is the aid 
which can he given to 
the surgeon; often after 
a course of broncho- 
scopic treatments t h e 
patient improves to such 
an extent that he is in 
better physical condition 
to be operated u p o n. 
'Die bronchoscopist can 
also he of great assist- 
ance in locating bronchi- 
ectatic cavities; no one, 
not excepting the ront- 
genologist, had an idea 
the cavity in the left 
chest was as large as the 
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-Rontgenogram made after bronchoscopic instillation of 
iodized oil. shows diminution in size of bronchicctatic cavities, follow- 
ing extrapleural thoracoplasty. (Report on Rontgen-ray by Dr. W. 

F. Manges.) 

i ° . . 

By the bronchoscopic instillation of iodized oil it was possible to give the 
surgeon information as to what had been accomplished and the last pneumono- 
graphic studies made October S, showed a marked contrast when compaied 
with the original studies. 


ABDOMINAL INCISIONS, THEIR MAKING AND CLOSURE 
Dr. Irvine M. Boykin read a paper with the above title, for which see 
page 74. 

Dr. A. P. C. Ashhurst said, that he wished to discuss especially two 
points in Doctor Boykin’s paper : first, the exposure which one can seem 
by the incisions described; and second, the complication of the wound bieax 
ing open. 
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Ashhurst’s query whether Doctor X ever closed his wounds with nothing 
but th rough-and -th rough sutures of silkworm gut, the reply was a hesitating 
“ yes ”, with the explanation that this method was not popular with Doctor X 
because he had several times had loops of bowel prolapse and become strangu- 
lated between these sutures, not so far out as to reach the skin, but at least 
through the peritoneal surface of the wound. Then Doctor Ashhurst had 
suggested that perhaps the through-and-through sutures had not been placed 
closely enough, since in his own experience such an accident had never 
occurred. Doctor X replied that in an incision about 15 cm. long, he was in 
the habit of inserting two or three such through-and-through sutures. Now 
this, Doctor Ashhurst believed, was the explanation of the apparent fre- 
quency with which Doctor X’s wounds, even when closed in layers, had 
broken open. Doctor Ashhurst was convinced that if only through-and- 
through sutures were used, they should be placed not more than 1 cm. apart; 
and when the wound was closed in layers, the splint sutures should be not 
more than 2 cm. apart. Moreover, it was very important not to remove 
either the splint sutures or the through-and-through sutures too early: the 
former seldom in less than ten days, and the latter scarcely ever in less than 
two weeks after operation. 

On carefully searching his records, Doctor Ashhurst had found a second 
patient in whom this accident occurred, but it was not an incision in the 
epigastrium, where most of such disasters have occurred in the experience 
of others, but a long left paramedian incision, made for purposes of complete 
exploration and which had been closed in layers and with six splint sutures; 
moreover, in this case the interne by inadvertence had removed the splint 
sutures on the eighth day after operation. In the other case, where an 
incision 15 cm. long (for gastrojejunostomy) had been closed in layers and 
with five splint sutures of silkworm gut, the wound broke open on the fourth 
clay after operation, and the transverse colon protruded : the two silkworm 
gut splint sutures at the middle of the wound had broken, but the lowermost 
and the two upper splint sutures had held. The wounds of both these 
patients were re-sutured under gas anaesthesia, with nothing but through- 
and-through sutures of silkworm gut placed 1 cm. apart. Both patients 
made an uneventful recovery: the first patient, a man sixty-one yeais of 
age, developed an incisional hernia, partly because he rapidly gained 4° 
pounds in weight after operation ; the second has a firm incision without any 
tendency to hernia. Both patients have been followed for six years aftei 
operation. 

Dr. George P. Muller said that for many years he used the right rectus 
incision in the lower abdomen and believed this to be the usual piactice 
among Philadelphia surgeons. Of late years the speaker has used the para 
medial incision. Plis reason for preferring this to the right rectus incision 
being that in the former, one did not encounter the deep epigastric vesse s. 
The speaker still uses the right rectus incision in the upper abdomen, partial 
larly in gastric work, and finds that if the wound is carefully closed anc 
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both upon physical examination and from rontgenograms. Blood count 
normal. Patient sent to a convalescent home in the country, where she 
continued to gain slightly, but on October 3, 1924, she was re-admitted 
to the hospital with cough, fever, anorexia, and languor. At this time she 
presented the same physical findings as at the time of discharge. These were 
a small area of dulness in the left inter-scapular area near the angle of the 
scapula where there was diminished voice and breath transmission, slight 
bronchial difficulty, and a few clicking rides extending upward to the spine 
of the scapula and anteriorly blending into the area of the pericardium. 
Slight irregular pyrexia, considerable non-productive coughing and no fetid 
breath. She had remained well nourished and was not acutely ill. The most 
outstanding development was a rapid extreme clubbing of all fingers and 
toes and suggested chronic pulmonary osteo-arthropathy. Bronchoscopy by 
Doctor Kernan showed no pathology of the bronchi and no evidence of 
bronchiectasis. Repeated exploratory thoracentesis over the pathological area 
in the left lung was also negative until November 12, 1924, a needle intro- 
duced into the fifth interspace in the anterior axillary line corresponding 
to a point with left arm on top of head one inch anteriorly and on a level 
with lower angle of scapula needle inserted slightly upward and inward and 
backward for a distance of 5 cm., a few c.c.’s of thick gelatinous greenish- 
yellow pus, odorless, was obtained. It could be plainly seen that the needle 
moved not only with respiration but also with pulsation of the heart. 
Fluoroscopv with needle in place showed abscess to have been entered at 
lower level. Stereo-rbntgcnograms taken with needle in situ. Bacterio- 
logic examination showed again pneumococci. November 19, 1924. Thora- 
cotomy with rib resection and lung exploration under J/j per cent, novocaine. 
Three inches of sixth and seventh ribs resected in axillary line. Pleura 
appeared thick and no moving lung could be noted beneath it. Needle 
encountered thick, heavy tissue but no actual pus was obtained. Three inches 
of the fifth rib then resected and the lung entered with the actual cautery. 
The lung tissue was hard, not actually fibrous, but consolidated and atalec- 
tatic. During this whole procedure "the patient did not cough or expec- 
torate anv bloody fluid, showing conclusively that the pathology was in the 
lung and not in the bronchi. Further explorations continued until the 
pericardium was encountered, but no pus found ; the wound packed with 
iodoform gauze. Rontgenograms showed that the actual abscess itself was 
lower than where the exploration had been done. Second operation Novem- 
ber 26. IQ24, incision and drainage of lung abscess. No anesthesia. On 
removal of tampons inserted at first operation the lung cavity made at tune ot 
first operation had retracted and enlarged. There were several easily visible 
bronchial openings through which air passed freely, showing that this portion 
of the lung which had been consol i dated from compression and in which 
there had been no evidence of bronchial fistula had now become relieved 0 
pressure and was allowing air to circulate through it. With the actua 
cautery a cavity 1x3x3 cm. was entered under the seventh rib in the 
axillary space. This contained thick, gelatinous pus with fibrin. The cavi v 
was found to be divided into two halves by a shelf of lung tissue. In older 
to obtain better drainage, this shelf was removed and iodoform tampons 
introduced. Again the pus was found to be of pneumococcus origin and 1 pecu 
liarly enough the shelf of lung tissue removed was found to be tuberculous. 
The post-operative course was uneventful and three months later, Febiuary 
17, 1925, the wound with the bronchial fistula had closed. Rontgenogiam 
at that time and later showed no further pathology in the lung tissue an 
no evidence of consolidation from tuberculosis or abscess. The child w< 
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referred to a convalescent home and immediately gained weight and became 
perfectly normal. She is now still perfectly well. The points of interest 
are the ubiquity of the pneumococci and the fact that a true pneumococcus 
pus in the lung itself if not secondly contaminated did not cause acute 
symptoms, and thirdly, that a localized lung pathology frequently means 
abscess and demands surgical intervention. 

CONCOMITANT GASTRIC AND DUODENAL ULCERS TWO AND 
ONE-HALF YEARS POST-OPERATIVE 

Dr. Otto C. Pickhardt presented a woman, age fifty-eight years ; 
single. Admitted to the Lenox Hill Hospital, January 31, 1925. History . — 
Sailed from Germany December 31, 1924, feeling well. Had usual seasick- 
ness with loss of appetite and vomiting. Seven days before admission 
sudden sharp cramp-like pains in right upper quadrant. No radiation. 
Anorexia. No vomiting. Past History . — Thirty years ago in bed two days 
with abdominal cramps. Two years ago sharp pains in right upper quadrant. 
Loss of weight; ten pounds in two months. Has always taken care of her 
diet because sour foods caused vomiting. Physical examination . — In right 
upper quadrant distinct tender mass two inches below costal margin and one 
inch to the right of umbilicus, smooth, firm, and fixed. Temperature 100 
to 101, pulse 80. Test-meal showed slight increase of acid. Blood count 
normal. Wassermann negative. Blood chemistry normal Feces — trace of 
blood. Rontgenograms showed (1) penetrating ulcer of lesser curvature in 
middle third; (2) annular growth of pylorus and obstruction; (3) deformity 
to pylorus suggesting scarring and ulceration. No evidence of vigorous 
peristalsis. Marked six-hour retention to twenty-four hours. Diagnosis . — 
Lay between multiple ulcers and malignancy. 

At operation, February 19, 1924, there were found four ulcers — two in 
the stomach and two in the duodenum, as follows : ( 1 ) On the anterior 
surface of the duodenum just distal to the pyloric vein, was a freshly per- 
forated ulcer which had attached itself to the peritoneum opposite and to the 
right of the umbilicus, causing the stomach to be twisted upon itself. There 
was very little induration around the ulcer but a great deal of redness and 
inflammation and fresh new adhesions. (2) On the posterior aspect of the 
duodenum at the junction of the first and second parts and comprising 
almost the whole of the portion posteriorly, there was a large, soft, and 
lightly indurated mass which showed through an area of redness and scarring 
when the duodenum was turned. The duodenum was greatly increased in 
diameter, being about two and one-half times its normal size. (3) At the 
lesser curvature, about midway between the pylorus and the cardia, was a 
large soft mass also situated at the posterior aspect of the stomach about one 
by two inches in diameter. No crater could be felt, but there was visible 
some puckering of the gastro-serosa posteriorly; it was not attached to the 
pancreas. (4) On the anterior surface of the stomach midway between the 
lesser and greater curvatures, there was a small healed area with very little 
induration, and it was attached by long, old adhesions to the gastro-splenic 
ligaments. The cardiac portion of the stomach was normal. In view of the 
extensive findings of the evident pyloric obstruction and of the extent of the 
ulcer on the lesser curvature, it was decided that resection of the stomach 
was neither indicated nor feasible, but that a posterior gastro-enterostomy 
was for the best interests of the patient. This was done in the usual manner, 
using Roosevelt clamps, silk for the sero-serous suture, and fine chromic 
for the internal sutures. The gall-bladder appeared normal and the foramen 
of Winslow was patent. At the close of the operation the omentum was 
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distributed partially over the buried ulcers. Post-operative course normal 
until the eighth day. At that time patient began to vomit dark foul material, 
in which was found a large Ascaris lumbricoides worm. This continued for 
three days, the vomitus becoming more bile filled. Apparently a middle 
vicious circle was present, but this cleared up under lavage. Patient left 
the hospital, April 20, 1925, feeling perfectly well, and having gained twelve 
pounds in weight. A rontgenogram taken just before discharge showed the 
barium meal passing out through both the pylorus and the stoma. There is 
seen a pouching on the greater curvature producing a sacculation, and there 
is still considerable dilatation in the third portion of the duodenum. The 
stomach completely emptied in six hours. A follow-up rontgenogram, 
February 18, 1926, showed the gastro-enterological stoma to be working in 
a normal manner. The stomach empties completely within four hours. 
There is evidence of retention of the barium in what apparently is the 
ampulla of Vater. This disappeared completely in six hours.- The patient 
is now still perfectly well and is doing regular housework. She is only 
moderately careful of her diet and weighs 133 pounds. She has a good 
appetite, no heartburn or nausea, and has taken no medicine of any kind 
since then. She states that she does not know she has a stomach. 

STRANGULATED UMBILICAL HERNIA WITH GANGRENE OF 

TRANSVERSE COLON 

Du. Morris K. Smith presented an elderly woman who was admitted 
to St. Luke’s Hospital, May 31, 1927, with the diagnosis of strangulated 
umbilical hernia. For twelve years she had had a large hernia. It had 
always been reducible until 1 i\m. of the day of admission, at which time 
it came down and could not be replaced. She had vomited once and been in 
pain. Examination revealed a woman of seventy-two, acutely ill, although 
not prostrated. Just above the umbilicus the hernia presented as an irre- 
ducible rounded hard mass the size of a large fist. The skin over it was 
reddened. Operation was done under local anaesthesia seven hours after 
onset of strangulation. On opening the sac there came into view eight inches 
of gangrenous transverse colon. On account of the patient’s age and con- 
dition it seemed as if primary resection would be quite hazardous, so a first- 
stage Mikulicz was done. The spur was opened the next day and three days 
later cut away. The clamp had to be applied twice before the loops were cut 
through sufficiently deeply. Two months after the first operation the fistula 
was closed operatively. There was almost no fecal drainage after this and 
the wound healed satisfactorily. 

At no time did the patient seem critically ill. For the first two to three 
weeks she had a moderate amount of fever due to suppuration in the wound. 
After this the general condition improved steadily. 

This case is presented not as showing anything new, but as illustrating 
the application of this relatively safe method of resection of the colon m 
strangulated hernia in an elderly patient. It is not the method of choice 
either from the standpoint of cure of the hernia or rapidity of _ recovery. 
From the standpoint of saving life it seems a desirable method in similar 
cases. 

Doctor Smith said he had been very much surprised to find the 
gangrenous loop, considering the short history, and believed it possible the 
strangulation had begun earlier than reported. The woman’s son had always 
previously been able to reduce it and he had made a thorough trial to again 
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accomplish this before the mother was taken to the hospital. The ring was 
very tight and the gut so black that there was no question of the non-viability. 

RECURRENT DISLOCATION OF THE SHOULDER 

Dr. Morris IC. Smith, referring to an article by Dr. Melvin S. 
Henderson, entitled “ Tenosuspension for Habitual Dislocation of the 
Shoulder,” which appeared in Surgery , Gynecology and Obstetrics for July, 
1926, presented two cases of recurrent dislocation of the shoulder. 

Case I. — A man, age twenty-three, was admitted to St. Luke’s Hospital, 
August 6, 1926. Two years previously he dove into shallow water with arms 
outstretched and dislocated the left shoulder. Since then it has dislocated 
five more times, the last two weeks before admission. 

Operation . — Curved incision with convexity downward over upper end 
of humerus and acromion process. Horizontal drill holes were made through 
the end of the acromion and the greater tuberosity of the humerus, the 
latter being approached through vertical incisions in the deltoid. A strip 
of fascia lata was next removed from the thigh, brought through the drill 
holes, and the ends sutured together with silk, thus providing a check liga- 
ment to dislocation of the humeral head. The fascial strip was reinforced 
by a loop of braided silk and the wound closed. 

The arm was at first bandaged to the side. The patient was discharged 
on the tenth day and instructed not to abduct to a right angle inside of 
three months. Thirteen months later he reported that he had had no more 
dislocations and has good use of the arm. He has played baseball. Exami- 
nation shows slight limitation of abduction, otherwise motion free. 

Case II. — A man, aged twenty-three, was admitted to St. Luke’s Hos- 
pital, August 21, 1926. Three years before he dislocated the right shoulder 
in a fall from a horse. Since then the dislocation has recurred five times 
from minor injuries, the last time six weeks previous to admission. 

Operative procedure the same as in Case I except that the reinforcement 
of braided silk was not used. This patient was also discharged on the tenth 
day with instruction not to abduct arm for three months. He was if any- 
thing overcautious in resuming movements. He has had no further dislo- 
cations and is now doing manual work on a railroad. Motion is excellent. 

Doctor Smith said that in the operative procedure he attempted to 
follow Henderson’s technic except that he used fascia lata instead of the 
tendon of the peroneus longus. In his article he reported three cures by 
tenosuspension, the longest follow-up being 22 months, with no recurrences. 
As contrasted with this there were at the Mayo Clinic 19 follow-ups (over a 
longer time it is true) on capsulorrhaphies with 42 per cent, cured and 32 
per cent, decidedly improved and 8 Clairmonts (muscle sling plastic) with 
63 per cent, cures. 

Dr. Carl Beck, of New York, presented a case of recurrent dislocation 
before the Surgical Section of the Academy of Medicine in December, 1902, 
and reported it in the New York Medical Journal for July 11, 1903 (referred 
to by Henderson) in which he had done at the same time a capsulorrhaphy 
and passed a silver wire through drill holes in the head of the humerus and 
acromion. He removed the wire in six weeks. The result at the end of six 
months he described as perfect. 

10 
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Dk. Albert E. Sellenings referred to a case in which the patient had 
received injury to his shoulder by a fall from a ladder and after that he 
dislocated it repeatedly, as many as fourteen times. A modified Thomas 
capsulorrhaphy with crucial suture was done. After four months the man 
was able to engage in all sorts of activities, including swimming, and has 
since remained well. The operation was performed two years ago. 

Dr. Constantine J. MacGuike, Jr., referred to a case in which he 
had used braided silk for suturing the acromial end of the clavicle to the 
coracoid process in dislocation of the outer end of the clavicle, in which 
case a fistula formed six months later, requiring removal of the braided silk, 
which had worked completely through the clavicle. He felt that it was 
possible that the same situation might result in the use of braided silk in 
Doctor Smith’s case. 

Du. John M. Hanford said that he had done the Kellar operation in one 
patient with recurrent dislocation and the technic had been apparently 
satisfactorily accomplished. The patient was seen about two months ago 
and stated that a recurrence had occurred while swimming about a year after 
the operation. 

. Doctor Smith, in closing the discussion, said that he had recently read 
an article by Carrel who described a recurrence after the teno-suspension 
operation. The speaker did not believe that any method whatever would 
give ioo per cent, cures. He believed the prolonged immobilization of the 
arm to be an important part of the treatment. The teno-suspension method 
appealed to him because of its simplicity and the avoidance of risk of trauma- 
tism to important structures. As to Doctor . MacGuire’s prophesy, it did 
not seem likely that the braided silk would cut through the acromion 
in this case as there was no tension on it such as was necessary in Doctoi 
MacGuire’s case. 


ACUTE HEPATIC DEGENERATION— CHOLECYSTOGASTROSTOMY 

Dr. Charles Gordon Heyd presented a young man, twenty years of age, 
who entered the New York Post-Graduate Hospital, October 6, 1926, com 
plaining of jaundice, nausea and vomiting; weakness; mental depression anc 
with a loss of twenty pounds in weight during the preceding six weeks, 1 ne 
patient’s present illness began about two months ago with fever and vvea^ 
ness. Patient states that he ran fever for three days and at about the same 
time began to lose strength and weight and was frequently nauseated at 1IS 
time. About two weeks after the onset of fever the patient became jaun 
diced which increased in intensity for three weeks and then faded away. 
After an interval of a few days in which the jaundice was distinctly cumin 
ished, there was an increase in the intensity of the jaundice, with fevei anc 
vomiting becoming more frequent. There was no pain, although theie wa 
considerable belching and eructation of gas. Patient states that his stop 
were gray in color but otherwise not noteworthy. Patient had a mas 01 
operation, a septum operation, and adenoids and tonsils removed some e e . v , 
years ago. When he was admitted to the hospital he was intensely jaun ic ^ 
with marked itching and no petechiae. Physical examination was ne S a ' 
except for tenderness in the right upper quadrant, a palpable liver an p 
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pable spleen. The tentative diagnosis was obstructive jaundice — possibly of 
toxic origin. The leucocyte count was 11,800; 74 per cent, polynuclearphils ; 
red cells 4,952,000 per cubic mm. ; haemoglobin 96 per cent. ; platelets 224,600 
per cubic mm.; Wassermann was negative; the icteric index was 100, Van 
den Bergh direct +, Van den Bergh indirect +++ : Fouchet +++. October 
17, the icteric index was 166.6, Van den Bergh, direct ++++, Van den 
Bergh, indirect + +++, Fouchet ++++. 

X-ray examination of the gall-bladder region revealed no evidence of 
calculi. The right lobe of the liver was markedly enlarged but its free 
border quite smooth. X-ray examination of the kidneys was negative. 
X-ray examination of the gastro-intestinal tract was negative except at the 
end of twenty-four hours there was considerable irregular distribution of 
the barium meal suggesting irregularities of colonic spasm with a stasis of 
material in an irregularly filled segmented appendix. The stools were uni- 
formly clay colored but did give a trace of bile. 

The patient’s progress was continuously worse, jaundice increased in 
intensity, mental depression and pruritis were exaggerated. Vomiting 
became a prominent feature for ten days previous to operation. At opera- 
tion, October 20, 1926, the liver was found to be about twice the size for the 
patient’s age, weight and stature. There was no evidence of fibrosis of the 
capsule of Glisson. There was about 300 c.c. of pale ambre ascitic fluid in 
the abdomen. The gall-bladder was thickened, without stones ; increased 
thickness of the gall-bladder wall was apparently due to cedema. The com- 
mon duct was narrow, not thickened nor dilated. The lymph-glands at the 
junction of the cystic and common duct were enlarged. The pancreas, if 
anything, was softer than usual. The gastro-duodenal segment was negative. 
The lower abdomen was not explored: the appendix was left in situ. Oper- 
ation consisted of a cholecystogastrostomy with the application of the gall- 
bladder to the lesser curvature of the stomach about three cm. from pyloric 
ring. Suture line was reinforced by wrapping a portion of the greater 
omentum about it and a small cigarette drain was inserted into Morrison’s 
space. Aside from nausea which lasted for six days the post-operative 
convalescence was uneventful. Seven days after operation the icteric index 
drooped to 101, while the Van den Bergh direct and indirect were still + + + + 
and Fouchet +++ + . Two weeks after operation the icteric index was 65, 
Van den Bergh direct and indirect + ++, Fouchet +++. From this time on 
the patient had a constantly diminishing jaundice and was discharged on the 
twenty-sixth day after operation with normal colored stools and practically 
free from jaundice, although the sclera were suggestively yellow. 

This patient presented a condition characterized by an intense progressive 
jaundice that was sequential or associated with a febrile attack. The clini- 
cal and chemical evidence was such as to suggest complete biliary obstruction. 
The feeling of his attending physician was that this patient had had an 
initial attack of influenza. The stools in the beginning were bile colored 
but later became clay colored with practically an entire absence of bile. 
This is the third case of this type that we have had in the last three years 
and in none of them has the gall-bladder been palpable nor has there been 
any suggestion as to the applicability of Courvoisier’s law. X-rav studies 
did not reveal any gall-bladder disease. The liver on laparotomy has been 
smooth and glistening and nearly of normal color, but of about twice the 
normal size. There was no evidence of interstitial fibrosis such as is observed 
in long-continued abdominal affections and gall-bladder disease. The gall- 
bladder itself was oedematous and hypervascularized but did not contain bile 
but colorless mucoid material. Cystic and common ducts were not obstructed 
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although cedematous. It would seem that the underlying pathology in this 
patient was that of an infectious or toxic condition with degeneration of 
the hepatic parenchyma. As a result of the destruction of the liver cells the 
bile canaliculi become blocked with broken-down cellular detritus and bile 
thrombi. The cytolysis of liver cells continues with a collection of bile into 
so-called “lakes”, thus there are two pathological factors at play, (i) the 
primary destructive action as the result of a haunatogenous process and (2) 
the mechanical feature with obstruction of the small bile canaliculi. The 
final result so far as the liver is concerned is the development of a marked 
and gross oedema of the entire liver. A condition well described as a hydro- 
hepatosis. These changes may be followed in the histological examination of 
specimens of liver removed at the time of operation. 

The question arises of what benefit was a cholecystogastrostomy. It 
would anpear that the surgical indication in this case was to deplete the liver 
tissue of its fluid, in other words, to relieve the passive congestion and 
redemn. This could be accomplished by multiple incisions in the liver, hut 
the effect of hemorrhage would prohibit this procedure. The only other 
way of producing a loss of fluids and relieving the oedema factor was to 
devise an adventitious means of lymphatic drainage. This could either be 
accomplished by a cholecystostomy or a cholecystogastrostomy. In the 
former there would be the loss of bile, not to be lightly considered, and in the 
latter there would he established a lymphatic depletion of the liver with 
delivery of bile into the gastro-intestinal tract. This was the reasoning that 
prompted us to do a cholecystogastrostomy in the presence of an obstructive 
jaundice that was apparently within the liver and in the presence of normal 
gall-bladder and biliary passages. 

Cask IT. — Doctor TTeyp also presented a woman who had appeared 
before the New York Surgical Society in April, 1926, and was reported in 
the Annals of Surgery for November, 1926. This patient had had a 
cholecvstogastrostomv per formed for what was tentatively assumed to be 
an acute catarrhal jaundice. The small portion of the gall-bladder removed 
in making the cholecystogastrostomy ostium on histological examination 
showed no evidence of any pathological change. The pathological report on 
the liver tissue showed the lobular structure was easily recognizable. The 
Glisson’s capsule was thin and several lobules near this surface as well as 
in the deeper areas showed changes within the centre of the lobules. The 
changes were characterized by the disappearance of liver cells to such an 
extent that the centre of the lobules showed only the framework without 
liver cells. In these areas of the liver lobules there was a proliferation of 
the endothelial cells and numerous lymphocytes and occasional polymorpho- 
nuclear leucocytes were to be seen. The liver cells, particularly neai the 
centres, which were preserved, showed parenchymatous degeneration occa- 
sionally with karyolysis. There was only a small amount of bile . pignien 
recognizable in the cells. The picture was that of a central necrosis of the 
liver lobules. It could be compared to the changes of acute yellow atrophy, 
only it was of a much milder degree. Doctor Heyd presented this patient 
as evidencing a remarkable recovery from a grave liver injury and as niu 
eating the marked degree of regenerative power possessed by the liver as tie 
patient had given birth to a normal 1 baby on July 30, 1926. She had an 
uneventful pregnancy and puerperium and had enjoyed good health since tie 
time of her operation. 

Dr. Edwin Beer remarked that Doctor Heyd had not mentioned in 
presenting his cases whether there had been any temperature, or whether 
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any Lyon s test had been made. He personally has seen a number of these 
cases which looked like serious cases of catarrhal jaundice clear up when 
magnesium sulphate was fed through a duodenal tube into the duodenum, 
no surgical interference being necessary. 

It would seem, in view of the fact that, as Doctor Heyd has subsequently 
stated, no bile was found in the intestines when a Lyon’s test was made, 
and in view of the fact that the patient vomited bile after the gastric anas- 
tomosis with the gall-bladder, there had been an obstruction in the peripheral 
part of the common duct, the exact nature of this obstruction being unde- 
cided. A better proof that Doctor Heyd was dealing with such an obstruction 
would be difficult to find. 

Dr. John Douglas referred to Doctor Heyd’s apparent contention that 
so-called catarrhal jaundice is really hepatic degeneration. Most of the 
cases of catarrhal jaundice get well without operation, but the speaker had 
seen two patients die within the last year, and it appeared impossible to do 
anything for them. Therefore, if Doctor' Heyd has found a method of 
curing such cases he has made a valuable contribution to surgery, but Doctor 
Douglas failed to see the connection between the operation and the cure 
of the patient, except in point of time. If they have degeneration of the 
liver cells it is presumably due to some toxin. There is no obstruction to 
drainage of the big ducts and the obstruction is apparently in the small 
radicals. As to Doctor Heyd’s explanation that there is lymphatic drainage 
sufficient to relieve the pressure on these small radicles ; while it is true that 
the lymphatics of the liver and gall-bladder communicate, the gall-bladder 
has few lymphatics and it is difficult to understand how by this anastomosis 
between the gall-bladder and the stomach sufficient lymphatic drainage can 
be established in such a short period of time that the patient will drain suffi- 
cient bile into the stomach to vomit bile in 24 to 48 hours. Doctor Douglas 
thought it would be worth while for Doctor Heyd to report more of these 
cases with results, but the theory of lymphatic drainage to cure a degenera- 
tive condition due to toxins did not appeal to the speaker sufficiently for him 
to attempt to operate for this purpose. 

Dr. Allen O. Whipple reported a case which was very similar to the 
two of Doctor Heyd, the only difference being that nothing but an explora- 
tory operation was done. The patient nevertheless got entirely well. lie 
had no explanation for that. This patient, a woman, had had pernicious 
anaemia for five to six years and had improved remarkably on a liver diet. 
She later had been under observation for two months, during which there 
was deep jaundice elevation of temperature and some tenderness over the 
liver area. After failure to get bile through with the Lyons test an explora- 
tory was advised and the liver was found to be enlarged. The astonishing 
part was that the common duct was not distended. The impression was 
received, through the collapsed appearance of the gall-bladder, that the liver 
had stopped passing bile into the duct system. Because of lack of evidence 
of obstruction in the common duct, the wound was closed and nothing 
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further was done. On the third or fourth day the patient was given glycerin 
and Vichy and promptly began passing bile, the symptoms cleared up and' 
she has now remained well for a period of eight months. 

Doctor Hi-: yd, in closing, stated that the patient presented was admitted 
to the Post-Graduate Hospital, under the care of Doctor Mosenthal. The 
preliminary diagnosis was that of chronic jaundice secondary to acute 
influenza. In spite of the most approved medical therapy, including the 
Lyons’ method, the patient progressively became worse and in the opinion 
of three consultants was considered hopeless. From their previous experi- 
ence it was suggested that a cholecystogastrostomv be done irrespective as to 
the pathological condition that was causing the obstruction. This was car- 
ried out and the patient progressed to complete recovery. Doctor Douglas’ 
objection is perfectly valid and in searching for the reason for the cure of 
this patient they could only assume that the cholecystogastrostomv provided 
a means for relieving the oedema and congestion of the liver. Previous 
histological studies of the liver showed the remarkable destruction of liver 
tissue, with oedema. Surgically, the operator could have relieved the oedema 
of the liver by making multiple incisions but this would have been absolutely 
impossible on account of hemorrhage. It is well to recall that the greatest 
degree of liver enlargement in acute hepatic necrosis is due to the serum 
that is present in the liver. Experimentally, it has been demonstrated that 
the removal of an acutely degenerated liver in toto and suspending it as 
much as 500 to 1000 c.c. of water can be obtained by drainage. In the 
patient presented to-night the gall-bladder was without bile. No bile was 
present in the gastro-intestinal tract, yet at the end of forty-eight to seventy- 
two hours after cholecystogastrostomy bile was present in the stomach. 
Within ten days the icteric index dropped to 67. This case may be one of 
opportunism and the patient on the way to recovery irrespective of what 
was done, but it seemed reasonable that we changed some of the hydrostatic 
mechanism of the liver and allowed hepatic regeneration to take place. 

ACCESSORY PANCREAS SIMULATING GASTRIC ULCER— RESECTION 

Dr. Charles Gordon Heyd presented a woman, aged thirty-nine, who 
entered the Post-Graduate Plospital on November 12, 1926, complaining 0 
flatulency, indigestion and pain in the right upper quadrant. Hie pas 
history was negative. Physical examination and hospital studies suggestec 
the tentative diagnosis of cholecystitis. The patient was operated upon, 
November 13, 1926, and the gall-bladder was negative on palpation an 
inspection. However, on the posterior surface of the pyloric ring and more 
particularly on the gastric side was a small penetrating ulcer with marke 
infiltration and induration. The appendix was found chronically disease 
with a few adhesions, angulation and fecoliths. The operation consisted 0 a 
gastrotomy and visual inspection of the ulcer which was followed by a resec 
tion of the pylorus embracing one cm. of the duodenum and five cm. ot 
pyloric end of the stomach. By reason of the obesity of the patient it w 
deemed wise to close both duodenal and gastric stumps and do a P 05 ^ 1 . 1 
gastro-enterostomy. Patient took the anaesthetic badly and the imme ia 

150 



ANOMALOUS HEPATIC DUCT-^PERICHOLECYSTITIS 


post-operative course was somewhat stormy with considerable post-operative 
vomiting, necessitating gastric lavage on two occasions. From the third day 
after operation the patient, however, made an uneventful recovery and was 
discharged from the hospital on the seventeenth day after operation. 

The interest in this case lies in the pathological report: “The specimen 
shows typical gastric pyloric glands, at the other end typical duodenal mucosa 
with Brunner’s glands. Between the two the mucosa is thinned, although 
infiltrated with lymphoid cells and lymph nodules. Beneath this area are 
lobules of characteristic pancreatic tissue provided with interlobular ducts 
These lobules of pancreatic tissue extend between the muscle bundles of the 
pyloric sphincter, in the deeper portions of which the ducts are much more 
conspicuous than the secretory alveoli. Dilated ducts can be traced into the 
serosa. In the two sections made through this area no actual communication 
between ducts and alimentary mucosa can be demonstrated.” The patho- 
logical diagnosis was that of ulcerating aberrant pancreas, and chronic 
appendicitis. 

ANOMALOUS HEPATIC DUCT— PERICHOLECYSTITIS 

Du. John M. Hanford presented a woman, age twenty-six, who was 
admitted to the Presbyterian Hospital in August, 1923. She had been ill 
three days with very severe pain in the right upper quadrant of the abdomen 
and with radiation of the pain to the back and right shoulder region. She 
had vomited and had chilliness. She had had frequent similar attacks for 
five years — that is since she was twenty-one. With one, she had been 
jaundiced. Morphine alone had given relief. She married at fifteen, and 
had had three children. She had not had typhoid fever. The past history 
was otherwise irrelevant. 

The temperature and pulse were normal. The respirations were 46, prob- 
ably due to pain. The urine was normal and showed no bile. The blood 
count was normal. She was operated upon three days later, under nitrous 
oxide-oxygen-ether. An upper right rectus incision was made. 

There were adhesions between the fundus and body of the gall-bladder 
and adjacent viscera. In the region of the ampulla and cystic duct, the 
fibrous tissue was very dense and the structures here could be identified only 
by sharp dissection. All other viscera were found essentially normal. The 
appendix was not examined. There were no enlarged lymph-nodes and no 
evidence of distention of nor calculi in the ducts. 

The exposure by chance was good. There appeared to be an unusually 
large cystic duct embedded in very dense tissue. After working upon it 
to free it, it was about to be clamped, when a separate structure running 
vertically in front of the cystic duct was identified. At first, it was thought 
a vein. After making a small opening into it, a vertebrated probe was 
passed in it up into the liver and upon the withdrawal of the probe, normal 
bile emerged. This structure was then accepted as the right hepatic duct 
running downward, separate from the common duct which it did not join 
as far as it could be traced behind the duodenum. This duct was about 
y 2 cm. in diameter and had an indurated wall. It ran cm. to the right 
of the common duct and nearly parallel to it. There were a few calculi in 
the gall-bladder. The opening was sutured; the cystic-duct freed and 
clamped; and the gall-bladder removed from duct to fundus. . 

After a relatively smooth uncomplicated course, she was discharged from 
the hospital on the eighteenth post-operative day and has shown a satisfac- 
tory follow-up result through nearly four years. 
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This woman owing to a duct anomaly came near to a fatality. After 
one fatality clue to unexplained operative damage to the common duct, the 
reporter had never ceased to be uneasy working in the region of the ducts. 

CALCULOUS OBSTRUCTION OF THE COMMON AND HEPATIC 

BILE-DUCTS 

Du. Ralph Colp read a paper with the above title, for which see page 
890, Annals or Surgery, vol. lxxxvi. 

Dr. Allen O. Whipple said he thought it should be emphasized that the 
statistics given represent a cross-section of a general surgical service because, 
if one does not take that into consideration, and does not look into his own 
hospital statistics, one might think the results of operation in common duct 
obstruction discouraging. Doctor Whipple was sure that in any hospital 
where the cases are fairly analyzed the mortality in obstruction cases will 
be as high in proportion to cases in which the disease was limited to the 
gall-bladder as were those of Doctor Colp. The point to be emphasized 
is the difference in the mortality and risk of surgery where the disease is 
limited to the gall-bladder as compared with the disease when it has pro- 
gressed beyond the gall-bladder into the duct system and the pancreas. In 
some 400 cases he had operated upon and subsequently followed, Doctor 
Whipple found there were 279, in which the disease was limited to the gall- 
bladder, in which there was no evidence of common duct or pancreas involve- 
ment. In 90 per cent, of these cholecystectomy was done and there was 
only one death. In the common duct cases where the disease had passed 
beyond the gall-bladder, the mortality jumped to 23 per cent. These figures 
included the cholangitis and the carcinoma cases. 

The speaker felt it most important to stress the difference in risk, ease 
of operation and late results, in cases operated upon for disease limited to the 
gall-bladder and in those where the process had extended into the ducts 
and pancreas. 

Dr. Richard Lew iso hn stated that he agreed with Doctor Colp as to 
the dangers of general anaesthesia in cases of jaundice. He had performed 
a number of choledochotomies for common duct stones under local ames 
thesia with very satisfactory results. During the last year he had used high 
spinal anaesthesia in this group of cases. The results were very gratifying. 

Dr. Alexis V. Moschcowitz stated that he was in absolute accord with 
almost every statement made by Doctor Colp. He would take exception, 
however, to Doctor Colp’s condemnation of the procedure of dealing with 
the common duct without the introduction of a drainage tube directly into 
it. Many years ago, when surgeons were influenced by Kehr’s teaching 0 
the necessity of hepatic drainage, this was also the procedure practised b) 
Doctor Moschcowitz. Subsequently, and at first tentatively, he sutured tie 
incision into the common duct and when he found that these wounds hea ec 
very kindly, he adopted the procedure as a routine method. 

Dr. Edwin Beer remarked that these studies place the surgeon ui^a 
dilemma as regards time of operation. His studies would indicate that tie 
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BRIEF COMMUNICATIONS 

ENTEROLITH SUGGESTING VESICAL CALCULUS 

We believe the case presented herewith should be reported for the 
following reasons : 

(i) The similarity of the X-ray shadow of the enterolith to that of a 
vesical calculus. Unless one has in mind the possibility of enterolith, an 

error in diagnosis might 

Vhl easily be made. 

In 1924, Childs 1 re- 

T $ ,'*■& ported a large fecolith 

located 
The X-ray 

. case 

shadow which resembled 
that of a stone in the 
^j^^H bladder. 

occurrence, of enteroliths. 

Hp, HH Gant,- in a complete re- 

Em. 1 . — Shadow ot enterolith. Except for the fact that it is hardly h\C lcpoited Since 9 9 
dense enough, it might be mistaken for a vesical calculus shadow. j' ^ J The imUSllol SldC 

of the specimen . A Tost enteroliths are quite small, varying in size from a 
pea to a walnut. Larger ones are seldom seen. The largest one ever found, 
according to Winterstein/ 1 weighed 1500 grams. 

Case Report. — A male, aged twenty-seven, was admitted to the Bellevue Urological 
Department, August 14, 1926. The outstanding features of his past history were chronic 
constipation since early youth and an absolute dependence on laxatives to obtain a satis 
factory bowel movement. . ^ 

Two months before admission, he began to have pain of an intermittent type m 
left lower quadrant. This pain would disappear after an efficient laxative had ecu 
taken. When constipated, there was also pain in the rectum. There were no urinary 
symptoms. ___ 

1 Childs: Large Fecolith. Radiology, 1924, vol. iii, p. 261. ^ . 

2 Gant : Recto-colonic Enteroliths and Concretions. The Post-Graduate, I9 0I > v0 
xvi, p. 335. 

3 Winterstein : Ueber Enterolithen. Deutsch. Zeitsch. f. Chirg., i9 2 5> v °h cxc 1 ’ 
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Physical examination disclosed in the left lower quadrant of the abdomen a large 
indistinct mass, insensitive to pressure and somewhat movable. By rectal palpation, there 
was a globular mass, immediately inside of the sphincter and separated from the examin- 
ing finger apparently only by the rectal wall. With the other hand above the pubis dur- 
ing rectal palpation, the" globular character of the mass could also be determined 
himanually, slight ballottemeut being possible. The prostate gland was apparently normal. 
Urine analysis: Negative. 

The patient was X-rayed. The radiographer reported, “ The whole pelvis is occupied 
by a rounded calcareous mass suggesting vesical calculus.” (Fig. i.) 

A cystogram with 6 per cent, sodium iodide was next made. Radiographer’s report: 

" Cystograph examination re- 
veals a moderate-sized vis- 
cus displaced to the left; the 
outline is normal.” (Fig. 2.) 

Cystoscopic examination 
showed a normal bladder 
mucosa with the left blad- 
der wall inverted as if a 
large rounded mass were 
pushing it in from without. 
A proctoscopic examination 
of the rectum was negative. 

X-ray after the adminis- 
tration of a barium enema 
showed, according to the 
radiographer — “ marked dila- 
tation of the sigmoid flexure 
and descending colon ” ; also 
“a marked pressure defect 
in the sigmoid flexure corre- 
sponding to the mass pre- 
viously described. (Fig. 3-) 
By virtue of a certain 
routine examination which 
m my of our cases undergo immediately on admission, the radiographer’s report, together 
with the film (Fig. 1) were submitted to us, before a general physical examination of the 
patient had been made. The symmetrical position of the shadow with regard to the bony 
pelvis almost forced upon us the diagnosis of vesical calculus, although the shadow seenie 
entirely too “ thin ” for a stone of such size. However, the negative urine, together wit 1 
the negative cystoscopic findings, soon led us to eliminate the urinary tract. The radio 
graphic results with the barium enema, the cystogram and general physical findings, 
enabled us to make the correct diagnosis of enterolith. The patient was accoidingy 
transferred to the Second Surgical Division where he was successfully operated upon y 
Dr. H. M. Bergamini. By means of an intraperitoneal operation, lie found the enteroliti 
in the lower portion of the sigmoid. After removing the obstructing mass, the gut was 
sutured. The peritoneum was drained. 

The patient was discharged from the hospital in good condition on the thirty-h 1 1 
day after operation. 

Gross examination of specimen: Uniform throughout with slight lamellation at the 
periphery. Many small crystals could be discerned, by their reflection, throughout 
the mass. (Fig. 4.) 

Howard S. Jecic, M.D., 

H. L. Wehrbein, M.D., 

Nciv York , N. Y. 
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-Photograph of section of enterolith, 
in centimetres. 
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Following this there was scant drainage from the gall-bladder averaging from one to 
four ounces a day. 

On the fourth day after operation the patient developed a broncho-pneumonia with 
signs of cardiac failure and expired four days later. 

We are indebted to Doctors Jacobson and Waddell for the autopsy findings and 
quote verbatim from their report. 

“Liver: weight 12100 gins. It is diffusely enlarged, and the edges are much 
rounded. The lobules are outlined beneath the capsule by deep green lines about 
yellowish-brown lobules. On section there is very great dilatation of the intrahepatic 

, bile-ducts which are filled with a pale 
greenish fluid. The lobules are out- 
plied by greenish lines. As the 
hepatic ducts are disclosed they be- 
come progressively dilated toward the 
hiluni where they emerge as the right 
and left chief ducts which are fully 
one cm. in diameter and filled with 
thin pale green fluid. No stones are 
found in any of the ducts. See photo- 
graph ( Fig. i). 

“ Opening the hepatic duct dis- 
closes a mass of white tissue, firm, and 
which does not move on manipulation, 
which appears to obstruct completely 
the lower end of the hepatic duct. 
This growth is about 2 x 1.2 x 1.5 cm. 
in si/e and a probe can be passed 
through it with great difficulty. It 
has a finely nodular surface and 
springs rather abruptly from the duct 
lining. It extends to involve a few 
millimetres of the upper end of the 
common duct also. 

“ The cystic duct opens just below 
the growth, but it is doubtful if its 
ostium was functionally open, as it is 
in such close proximity to the tumor. 
The common duct is very slightly 
dilated also, but there are no stones 
to be found. The ampulla is of slightly 
increased prominence but otherwise 
normal. 

“ The gall-bladder has been opened at its tip for surgical drainage. Its walls are 
thickened moderately, mucosa pale and reddened. No stones present. At operation it 
is said it was distended with pale colorless fluid. The cystic duct is not dilated. 

“ The tumor is an adenocarcinoma of the hepatic duct, apparently arising in its 
mucosa', growing upward to obstruct the lumen and downward to cause much thickemn 0 
of wall. It has penetrated to the fatty tissues about it which it has also invaded. The 
tumor has produced considerable reaction in stroma where there is a fairly abundant 
connective tissue.” 

Attention is called to the marked dilatation of the duct system above the tumor 
mass, which extends well into the liver substance. The tumor is relatively small wi 
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Fig. 2. — Low power photomicrograph of longitudinal 
section of tumor. Showing invasion of tumor cells still 
preserving an acinar structure extending to the adventitia 
and the marked fibrous reaction. 



CAUTERY-PNEUMECTOMY 


no signs of metastasis; the usual signs of malignancy are absent, the symptoms being 
due to the strategic location of the tumor producing the signs of an obstructive jaundice. 

Edgar A. Vander Veer, M.D., 
Homer L. Nelms, M.D., 

Albany , N. Y. 


CAUTERY-PNEUMECTOMY 

The technic of cautery-pneumectomy, described by Dr. Evarts A. 
Graham, in the Annals of Surgery of August, 1927, p. 178, appears to be 
identical with that of the operation devised by Professor Gluck, and per- 
formed by another surgeon at Professor Gluck’s suggestion, nineteen years 
ago. The operation was performed for threatened asphyxia, caused by 
compression of the trachea by a mediastinal tumor. The operation demon- 
strated the possibility of retrograde respiration. Professor Gluck, writing 
from Berlin, November 15, 1908, kindly gave me the following details: 

Two or three ribs (sixth to eighth) are resected in the posterior axillary 
line. The two layers of pleura are sutured together, inclosing an area of 
lung surface the size of a man’s hand. A fortnight later, or at once if the 
case is urgent, the lung is burned away with a cautery, until the opened ends 
of a number of the smaller bronchi are exposed in the cauterized surface. 
The cauterization may be made sufficiently deep to expose the larger bronchi, 
but this is not necessary. 

The operation may be repeated on the opposite lung, if required. The 
aims of the two operations differ, that of Professor Gluck’s being to let air 
in, that of Doctor Graham’s to let pus out. 

C. Hamilton Whiteford, M.R.C.S., L.R.C.P., 

Plymouth, England. 
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BOOK REVIEW 

Testimonial to Du. Raffaele Bastianelli, of Rome, Italy, by his 
pupils and friends on the 25th anniversary of his Professorship in Surgery. 
A collection of surgical articles written in honor of Dr. Raffaele Bastianelli, 
published in the Italian Archives of Surgery, in its XVIII Volume (1927). 
The contributions are from one hundred and five Italian physicians and 
surgeons, some of them old pupils of Professor Bastianelli, the rest old 
friends and admirers, hesicle twenty-five more friends and admirers from 
foreign countries. 

The volume is of over 700 pages. It is perhaps the first time that an 
international work of this kind is done in honor of a man, who, being well 
known and popular through the professional world, fully deserves it for his 
constant and valuable contributions to the progress of surgery. 

Most interesting are the articles of F. H. Alhee on “ Extra-articular 
Arthrodesis in Tuberculosis of the Spinal Vertebra;, of the Hip-joint and the 
Sacro-iliac joint.” That of W. J. Mayo on “ Surgical Diseases of the 
Spleen”; that of E. Starr Judd on “Cholecystitis”; that of E. Beer on 
“ Clinical and Pathological Analogy between the Urinary and the Biliary 
Tract ” ; that of J. C. Bloodgood on “ Duodenal, Acute and Chronic Dilata- 
tion, and the Gastro-enteric Ileum ” and Vincent Gaudiani on “ How to Deal 
with the Ureter in Its Extravesical Insertion.” 

Among other contributions of foreigners is one from Sir Berkeley 
Moynihan, of England, on “ Perforations of Gastric and Duodenal Ulcers ; 
one of V. Pauchet, of France, on “ Plow to Treat Gastro-intestina! Plemor- 
rhage ” and “ Excision of the Ulcer and Ccecostomy ”; one of R. Leriche on 
the “ Section of Communicating Branches in Painful Manifestations of the 
Limbs ” ; one of P. Duval on the “ Part Played by Infection in the Evolution 
of Some Gastro-duodenal Ulcers and Its Therapeutic Indications”. lh e 
volume, beside its commendable purpose of a testimonial to Dr. Raffaele 
Bastianelli, is also a very valuable contribution to the scientific and practical 
progress of medicine and surgery. Paolo De Vecchi. 

EDITORIAL ADDRESS 

The office of the Editor of the Annals of Surgery is located at 489 Washington 
Avenue, Brooklyn, New York. All contributions for publication, Books for Review, 
and Exchanges should be sent to this address. 

Remittances for Subscriptions and Advertising and all business communications 
should be addressed to the 

ANNALS of SURGERY 

227-231 South Sixth Street 

Philadelphia, Penna. 
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COLONIC ANESTHESIA IN OPERATIONS UPON BRAIN AND 

SPINAL CORD * 

By Charles H. Frazier, M.D. 
of Philadelphia, Pa. 

JOHN' RHEA BARTON 1‘ROKKSSOH OK SURGERY IN THE UNIVERSITY OF PENNSYLVANIA 

Introduction. — Muller’s well-written paper on the “ Changing Status of 
Anesthetics ” (Annals of Surgery, August, 1927), as the title implies, 
emphasizes the present unsettled state in the selection and popularity of 
anesthetics. From that historical date 1846, there have been many shifts 
from one anesthetic to another, chloroform to ether, to nitrous oxide, to 
ethylene, spinal and splanchnic, regional and local. And during these transi- 
tional periods, or really almost at the beginning, Pirogoff (Recherches prac- 
tiques and physiologiques sur l’etherization, St. Petersburg, 1847) proposed 
the introduction of ether into the rectum. In the same year others reported 
their experiences with the injection of ether, pure, or in aqueous solution. 
For some reason or other there was a lapse of interest from 1847 until 1884 
when Moliere ( Lyon Medical, p. 45, 1884) revived colonic anaesthesia, first 
with ether vapor forcibly injected. Again another period of disuse from 
1SS4 to 1903 when Cunningham ( Boston Medical and Surgical Journal, vol. 
clii, p. 450, 1905) proposed the addition of oil as a vehicle for carrying the 
vapor into the intestine, perhaps stimulated by Sutton’s experience with 140 
cases at the Roosevelt Hospital. During the next ten years many surgeons 
gave colonic anaesthesia a trial and in 1913 Gwathmey presented to the Inter- 
national Medical Congress in London ( Lancet , December 20, 1913) the 
results of his observations in the experimental animal of the combination 
of oil and ether. From these experiments it appeared, regardless of whether 
one used animal, vegetable or mineral oil, no matter what per cent, the mix- 
ture, the rate of evaporation remained constant. The charts of the experi- 
mental animal demonstrated quite conclusively that as the ether is evaporated 
slowly it must be absorbed slowly. The significance of these experimental 
observations is twofold: in the first place there is an even plane of anaesthesia; 
secondly, the administration of ether oil colonically is a safe procedure. This, 
only by way of a very brief introduction. 

My first experience with colonic anaesthesia was in April, 1927. On a 
previous attempt at removal of a deep-seated cerebral tumor, under general 
ether narcosis, the patient seemed intolerant to ether. Rather against our 

* Read before the Philadelphia Academy of Surgery, November 7, 1927. 
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better judgment ether narcosis was substituted for local anesthesia, and 
although there was little in the operative manipulations at that particular 
sitting to account for it, the pulse rate almost from the beginning was exceed- 
ingly rapid and throughout the operation the rate was recorded for the most 




part as between 160 and 170. Naturally, I was disturbed and. uneasy and 
when at the next sitting the selection of the anaesthetic was discussed, my 
anaesthetizer, Miss.Leta Hitz, proposed colonic anaesthesia. It was employed 
with entire satisfaction and if one compares the pulse curves of the two 
operative sittings (Fig. la and Fig. ib), at once admits a striking demon 
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COLONIC ANAESTHESIA IN OPERATIONS UPON BRAIN 


Fi G . ib. — A. H. C. Operation, third stage craniotomy, removal of tumor, April 25. 1927. Operator Doctor 
Frazier.’ Anaesthesia started 8.45 A. M. Operation started 9.35 A.M. Operation ended 1.30 P.M. Anxsthesia^ 
colonic. Anaesthetizer L. A. Hitz. Total amount used, ether oz. vi, olive oil oz. iv, 8.45 A.M. A. b. gr. i/i»o, 
8.15 A.M. No inhalation anaesthesia. Patient good condition. 
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stration in favor of colonic over inhalation narcosis. Since this initial 
experience, colonic anaesthesia has been employed in my clinic seventeen 
times, in twelve operations by myself and in five operations by my associate, 
Dr. Francis C. Grant. These operations included for the most part crani- 
otomies with removal of brain tumors, suboccipital craniectomies, subtem- 
poral decompressions, laminectomies. 

General Considerations . — It is apparent that colonic anaesthesia by one 
method or another has had its ups and downs. So far as I know, the appli- 
cation of colonic anaesthesia to operation on the cerebrospinal tract has never 
been seriously advocated and I must confess were it not for the suggestion 
and the efficiency of my anaesthetize!*, Miss Hitz, I would not have given it a 
moment’s thought. One can readily understand why the abdominal surgeon 
might have found objection, chiefly in that muscular relaxation was not 
always adequate, and as this for him is ai sine qua non, naturally the method 
fell into disuse. In operations upon the cerebrospinal system, operation 
requires a state of negative existence, if I may use that term, a negative state 
of the ego; something which will suppress apprehension, carry the patient 
through the tedium and the physical discomforts of the fixed position on the 
operating table for the two or more hours of the neurosurgical operation. It 
is not analgesia in the ordinary sense that to my mind is the object of the 
colonic anaesthesia. One can readily desensitize the tissues in all cranial 
procedures with novocain so that every step of the operation is painless. 
Neurosurgical operations more than any others lend themselves to local 
anaesthesia ; the easily desensitized scalp, the painless skull, the dura, the 
brain — it’s all a very simple process. You may ask, if one wants only to 
obtund the mental sensibilities why not use opium or its derivatives ? Merely 
because there are certain recognized contra-indications to morphin in the 
neurosurgical clinic. In fact, in most instances we regard morphin as taboo. 
Hence there is a very real need for some therapeutic agency which induces 
sleep and at the same time depresses neither the circulatory or respiratory 
mechanism — some agency which will induce a tranquil state. There are 
patients and patients; in the case of a perfectly phlegmatic subject almost any 
operation on brain or cord can be carried out under local anaesthesia and, as a 
matter of fact, the majority of operations in my clinic are carried out with 
novocain-adrenalin infiltration. But in the case of children, with ceitam 
apprehensive women and even some men, we welcome any remedy which will 
negative their reaction to apprehension or fear and ensure absolute physi 
cal rest. 

We must recognize such a thing as psychic shock. The emotion of feai 
is not without its deleterious effect. To cite you an instance: seveial yeais 
ago a physician was about to be transferred to the operating room fen a 
cranial operation. He was exceedingly apprehensive, as many physicians 
are, and he arrived at the operating room with a systolic blood-pressure ot 
70 mm. Hg. After the preliminary incision the systolic pressuie ha no 
risen and I at once abandoned any thought of continuing the operation anc 
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p 1G 2 — M rs E E. P. Operation, right craniotomy, removal of tumor, May 16, 1927. Operator Doctor Frazier. 
Operation’ started: 9.20 A.M. Anaesthesia, 8.15 A.M. Operation ended 1.10 P.M. Variety— ether. _ Method 
colonic. Amesthetizer L. A. Hitz. Time to anaisthetize, I hour 5 minutes. Amount ether, oz. vi, olive oil, oz. iv, 
scopolamine gr. 1/200 — 7-3° A.M., A. S. gr. 1/150. Patient good condition. 


165 


Hour 2 hours 






CHARLES H. FRAZIER 


sent the patient to his room. It was several days before he reacted. A week 
later his blood-pressure was normal, his apprehension had been allayed and 
he passed through the operation without any recurrence of his previous 
experience. 

So many patients in our Neurosurgical Clinic are operated upon in the 
face-down position, and merely as a matter of convenience, although this is a 
minor consideration, colonic anaesthesia has its advantages. 

I shall not attempt a categorical review of the advantages and disadvan- 
tages of colonic anaesthesia. Perhaps of more value and interest would be 
a brief statement as to my personal reaction. 

In the first place, as to its relative safety: we have followed strictly the 
prescribed dosage and have not seen a suggestion of any toxic effects. There 
have been a few instances in which it has been necessary to supplement with 
ether by the inhalation method. Personally, I prefer when necessary, to 
supplement by inhalation rather than introduce an additional amount into the 
colon. The latter would be inconvenient while the operation was under way 
and too much ether introduced into the bowel is not without risk. I think 
I may say, with entire truth, that at no time in this small series of operations 
have I had any cause for alarm from the standpoint of anaesthesia. If one 
wants more specific evidence of the safety of the method, the presentation 
of the pulse and blood-pressure charts meet the requirements. Here, for 
example (see Fig. 2) is the chart of a patient past middle life from whom 
a cerebral tumor was removed. The operation, a craniotomy, lasted almost 
four hours and you can see at a glance, with a few short and slight variations, 
how constant the rate of pulse and blood-pressure remained. As an example 
of an operation in another field, I might exhibit (Fig. 3) the chart of a case 
in which a cerebellar tumor was removed. As a rule in cerebellar procedures 
we expect, because of proximity of the brain stem, not only greater fluctua- 
tions in pulse and pressure, but marked acceleration in the pulse rate and a 
decline in systolic pressure as the operation proceeds. In this instance it will 
be noted the pulse rate was 120 at the beginning, and 120 at the close of a 
three-hour ordeal, the pressure was 110/80 at the beginning and 110/80 at 
the conclusion. That in some instances colonic anaesthesia must be supple- 
mented with ether by inhalation is not a very serious objection, although 
under these circumstances the method does not so nearly approach the ideal. 
The next chart was made during a suboccipital craniectomy for cerebellar 
tumor. In this case four ounces of ether were given by inhalation, the pulse 
rate at the beginning was 125, at the close 110; blood-pressure at the begin- 
ning was 120/80 and at the close 120/80 (Fig. 4). 

The operation in which, in my experience, colonic anaesthesia seems to 
have its outstanding indication is laminectomy. It is virtually impossible to 
complete the operation painlessly under local anaesthesia. Baring the spinous 
processes is of necessity painful and the manipulations, within the dural sac, 
with the accompanying traction on the posterior roots, of course excites pain- 
In my limited series there were several laminectomies and one chait wi 
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p IG 3 — N s Operation removal of cerebellar tumor, September 30, 1927. Operator Doctor Frazier. Operation 
started-’ anaesthesia 9.40 A. M., operation 10.20 A. M. Operation ended 1.30 P.M. Variety— colonic anesthesia. Anaes- 
thetizer L A. Hitz. Inhalation iv. Ether oz. vii, olive oil oz. iv, scopolamine gr. 1/200, 8.10 A.M. Patient good condition. 


167 




CHARLES H. FRAZIER 


suffice by way of illustration. The subject was a patient past middle age, 
who was not altogether a good operative subject. (Fig. 5.) Before the 
wound was finally closed four hours elapsed, but at no time did the patient’s 
condition give us the slightest cause for anxiety. Six ounces of ether were 
introduced into the colon and toward the close of the operation four ounces 
were given by inhalation. Pulse and blood-pressure curves speak for 
themselves. 

From the standpoint of the comfort of the patient, the unpleasant sense 
of suffocation that often accompanies ether inhalation is avoided. The patient 
is in an analgesic state for several hours after the operation and post-opera- 
tive pain is thereby prevented. Furthermore, post-operative nausea is reduced 
to a negligible degree. 

Post-operative pneumonia after operations upon the brain is with 11s so 
rare a complication that it cannot be used as a criterion to judge of the 
advantages of colonic over inhalation amesthesia. But emphasis might be 
laid on the fact that in colonic amesthesia the patient always inhales a warm 
moist vapor. In its passage through the small vessels of the colon, through 
the liver and heart to the lungs, the ether is moistened and warmed to body 
temperature so that in the induction of amesthesia and in its maintenance, 
there is no irritation of the upper air passages and bronchi and no resulting 
secretions. This absence of irritation suggests an advantage of colonic over 
inhalation amesthesia in patients with pulmonary tuberculosis and as a matter 
of fact in the second case of our series colonic amesthesia was given prefer- 
ence for this reason. The fact that ether can be absorbed by the colon only 
at a fixed rate, about two ounces per hour, is another factor of safety. Ames- 
thesia is automatically maintained, according to Gwathmy, because there is a 
constant rate of ether evaporation from the oil, regulated by the temperature 
of the colon; the cooling of both the mixtures and gut during evaporation 
retards both elimination and absorption. Again the difference between the 
ether absorption power of the colon and the elimination capacity of the lungs 
provides another safety factor. 

Thus in colonic amesthesia we have a method of inducing narcosis in 
which there is none of the sense of suffocation, no period of excitement, no 
harmful influence upon pulse or blood-pressure, no irritation of the uppei 
air passages, a state of analgesia after consciousness has returned, a narcosis 
of uniform depth, the ether vapor is always warm, there is less post-operative 
nausea and vomiting, the amount of ether in the system is a fixed known 
quantity. 

The technic of administration as adopted by Miss Blitz is as follows. 

Castor oil fluid ounce I on two successive nights preceding the operation. 

Luminal grains I on the night before operation. ^ 

Soap and enema followed by a colonic irrigation on the morning 
operation. 

One hour before the operation the patient is sent to the etherizing iooim 
where absolute quiet must be observed, and is given by bowel two diachrns 0 
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Fxg 4 — E C. Operation, suboccipital craniectomy, September 17, 1927. Operator Doctor Frazier. Operation 
started: anesthesia 8.10 A.M., operation 9.30 A.M. Operation ended 12.40 P.M. Variety— colpmc anaesthesia. , Anses- 
thetizer L. A. Hitz. Amount inhalation ether oz. iv, 8.10. Ether vm oz., oil iv oz., scopolamine gr. 1/100. Patient 
good condition. 
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Fig. 5. — K. McK. Operation, laminectomy, tumor exposed but not removed, June 23. I 9 2 7 - P,, y ar i e ty — 

Frazier. Operation started: anxsthesia 8.00 A. M., operation 9.00 A.M. Operation ended I2 -30 ■ ■ ■.. pjtuitrin 

colonic anaisthesia. Anaisthetizer L. A. Hitz. Inhalation oz. iv. Amount oz vi, ether, oz. iv 01 v . 
amp. ss., M. S. gr. 1/4, A. S. gr. 1/150. 7-30 A.M. Patient good condition. 
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COLONIC ANAESTHESIA IN OPERATIONS UPON BRAIN 

paraldehyde, one-half ounce each of olive oil and ether in which five grains 
of chloretone have been dissolved. This mixture is introduced very slowly, 
the rectal tube is clamped for a few moments, then withdrawn. 

One-half hour before the time set for the operation, unless contra- 
indicated, morphine grains one-sixth and atropin grains i/i5oth are given 
hypodermatically and at the same time the balance of the ether-oil mixture. 
With the patient on his left side, one fluid ounce of a 65 per cent, solution 
of ether in olive oil for every 20 pounds of body weight is allowed to flow 
slowly from a funnel into the rectal tube. This amount, however, should not 
exceed eight fluid ounces. The rectal tube is clamped and left in situ. 

At the conclusion of the operation what remains of the mixture in the 
bowel is drained off, and after irrigating the bowel with one pint of warm 
water, four ounces of olive oil with from four to eight ounces of black 
coffee are introduced and the rectal tube withdrawn. 

Care must be taken during the operation to see that the mouth and nose 
are in no way obstructed so that breathing is not impeded. 

In the case of children no preliminary treatment is required save atropin 
and the amount of ether should not exceed one fluid ounce per twenty pounds 
of body weight. 



DIFFERENTIAL SECTION OF THE TRIGEMINAL ROOT IN THE 
SURGICAL TREATMENT OF TRIGEMINAL NEURALGIA 1 

By Byron Stooicey, M.D. 
of New Yokic, N. Y. 

In the development of the surgical treatment of any disease the prin- 
ciple of evolution with its additions, subtractions, trial and error is not 
infrequently seen, usual 1)' with a constant trend toward greater specialization 
in the procedures used. Archaic methods, however, remnants of a former 

age, are frequently ad- 
hered to by the profes- 
sion at large, long after 
they have been proved 
obsolete by those work- 
ing more intensively in 
the particular field. Sec- 
tion of the nerves within 
the skull distal to the 
gasserian ganglion, oper- 
ations on the peripheral 
branches, alcoholization 
of the gasserian gan- 
glion, and of the 
branches, and total sec- 
tion of the trigeminal 

Fig. i. — Differential section of the trigeminal neuralgia limited to Knf-li motor and 

the mandibular division. The sensory fibres of the dorsal root derived 1 00 tb, UOtll 
from the mandibular division are cut without cutting the maxillary concor-ir nro ninono’ such 
or ophthalmic fibres. The motor root lying beneath tiic sensory root SLUbUiy, die 

is identified and saved. archaic methods, though 

there are exceptional instances when some of these procedures may still 
be indicated. 

In the evolution of the surgical treatment of trigeminal neuralgia there 
have been a number of refinements of procedure, the most important of 
which was the substitution of complete section of the dorsal root for the oldei 
procedure of removal of the gasserian ganglion — an advance suggested by 
Spiller and first carried out by Frazier. The method suggested by Spider 
was generally adopted in this country until further refinements in the proce- 
dure were developed by Dr. Charles Frazier, who saved first the motor 
division, while cutting all of the sensory root, and later saved not only the 
motor division but the ophthalmic fibres of the sensory root as well. A still 
further refinement in the surgical treatment of trigeminal n euralgia was 

1 Read before the New York Surgical Society, December 14 , I9 2 7- 
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presented sometime ago by the writer 2 before the New York State Medical 
Society, Section on Surgery and Neurology, namely, differential section of 
the dorsal root, those fibres within the dorsal root derived from the mandibu- 
lar division being selected for section when the pain occurs in the domain 
of the mandibular nerve, and those from the maxillary division for pain in 
the domain of the maxillary, the remaining fibres being left intact. 

Frequently tic douloureux remains limited to the mandibular division for 
many years before spreading to the maxillary or the ophthalmic division. In 
differential section fibres derived from the mandibular nerve within the 
dorsal root are differentiated and cut, leaving the patient with a relatively 
limited area of anaesthesia and yet free of pain. In cases with pain limited 
to one division, differen- 
tial section of the fibres 
f r 6 m that division the 
writer feels is of distinct 
advantage, a more conser- 
vative procedure, and a 
further desirable refine- 
ment of technic, since the 
destruction of sensory 
fibres is reduced to a mini- 
mum, with complete relief 
of pain. 

In view of these refine- 
ments of technic, it does 
not seem justifiable to 
treat trigeminal neuralgia 
in an expectant manner, 
since, so far as we know 
no means of permanent 
relief has been found other than section of the fibres carrying the pain 
impulses. Once the diagnosis is definitely established, surgical intervention 
is indicated. 

Alcoholization of the nerve trunks, commonly employed in the treatment of 
trigeminal neuralgia, is an archaic procedure developed at the time when removal 
of the gasserian ganglion was the only operative means of relief offered. This 
operation, even in the most skilled hands, had a mortality rate of approxi- 
mately 14 per cent., and trophic disturbances of the eye were a common 
sequela. Naturally, under such circumstances any procedure giving relief 
was preferred to operation. Since then, however, a complete revolution in 
the operative procedure of trigeminal neuralgia has taken place. The mor- 
tality rate has been reduced to less than 1 per cent., local anaesthesia is used 
as suggested by Alfred S. Taylor, and refinement of technic has made it pos- 

2 Differential Section of the Trigeminal Root in the Surgical Treatment of Trigemi- 
nal Neuralgia, New York State Society, New York City, March, 1926. 
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sible to secure permanent and complete relief of pain with the production of 
a minimum anaesthetic area. Alcohol injection, on the other hand, is an 
extremely painful procedure and gives only temporary relief. Operation 
must eventually be done, frequently after the patient is considerably older 
and the operative risk greater. The invariable query of patients who, after 
a series of alcohol injections, have come at length to differential section, is: 
“ Why did I not have an operation in the first place and spare myself the 
torture of repeated alcohol injections?” 

The injection of alcohol into the nerve trunk is furthermore not without 
danger, since occasionally the arachnoid sheath covering the nerve may 
descend an unusual length along the nerve trunk and alcohol consequently be 
injected into the subarachnoid space. For similar reasons injection of 

alcohol into the gasser- 
ian ganglion is danger- 
ous. Since the gasserian 
ganglion is surrounded 
by the arachnoid mem- 
brane alcohol may be 
injected into the sub- 
arachnoid space and 
along the dorsal root 
into the basal cysterne. 
Alcoholization of the 
ganglion should, there- 
fore, be condemned. An 
unfortunate case in 
which alcohol injection 



Fig. 3. — Same as 2 with mandibular division cut and reflected 
showing the motor root passing diagonally beneath the sensory root. 
The motor root is saved. 


into the gasserian gan- 
glion was followed by 

O 


nearly complete paralysis of all of the cranial nerves on both sides has been 
reported. While it is true that such untoward complications are rare, they 
are pointed out as evidence that alcohol injection in itself is not altogether 
as harmless as is generally believed. Alcohol injections should not be used 
as a routine procedure in the treatment of trigeminal neuralgia, but should 
be reserved for those special cases in which there is doubt as to the diagnosis, 
or in which operation of any kind is contra-indicated because of the patients 
general condition, or because of some disturbance in vision on the affected 


side, etc. 

Neuralgia in the ophthalmic division is extremely uncommon, occurring 
in less than 5 per cent, of those afflicted with trigeminal neuralgia. Where 
there is pain referred over the ophthalmic division, this is frequently 
to have originated in the maxillary division, radiating secondarily in tie 
ophthalmic area. To classify such cases as neuralgia of the maxillary an 
ophthalmic divisions is inaccurate and misleading. They are properly ca 
primary maxillary neuralgia with secondary ophthalmic neuralgia, an 
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- to be distinguished from the rare cases of primary pain in the ophthalmic 
distribution. If this distinction is made, cases of ophthalmic neuralgia are 
found to be even rarer than the figures given above would indicate. 

That pain in the ophthalmic division is frequently an overflow phenomena 
rather than true primary pain is, suggested by the fact that injection of 
alcohol into the second division may relieve not only the pain in the second 
division, but also that referred along the ophthalmic division ; similarly injec- 
tion of the mandibular division may relieve secondary or referred pain in 
the maxillary division. While relief of secondary pain may not be experi- 
enced if the pain is of long duration, in cases seen early, before the secondary 
pain impulses have become permanently fixed, complete relief is usually 
obtained by treating the division primarily involved. 

These observations have had an important bearing in pointing the way 
toward differential section of the dorsal root. In several patients in whom 
pain occurred primarily in 
the maxillary division, radi- 
ating later into the ophthal- 
mic and mandibular divi- 
sions, the ophthalmic has 
been deliberately spared 
when section of the dorsal 
root was done, with relief 
of all pain. Thus even in 
some cases of so-called oph- 
thalmic neuralgia, section 
of the maxillo-mandibular 
division has given complete 
relief. The ophthalmic divi- 
sion should be cut only p I(7 ^ — Line of section to cut the sensory fibres derived from 
when it is the primary the maxlllai r division. 

source of the pain. It is thus extremely important to distinguish between 
the primary and secondary ophthalmic neuralgias, that the ophthalmic divi- 
sion may be saved in all cases except those showing primary involvement of 
this part of the trigeminal nerve. This is a new conception and is as yet in 
the experimental stage. It may well be that those in whom this distinction 
has been made may have recurrence of pain in years to come. Time and 
further experience alone will tell. One patient, indeed, has had recurrence 
of pain though in this instance there was. some doubt as to whether the oph- 
thalmic pain was primary or secondary. It is my practice to explain the 
situation to the patient and to the physician by whom he is referred, so that 
the possibility of recurring pain may be fully appreciated. 

Usually a second operation in an old operative field presents special 
difficulties, but such is not the case with differential section of the trigeminal 
root. The line of cleavage between the dura and the bone is as readily 
followed at the second operation as at the first, and bleeding is less, since the 
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foramen spmosum is already plugged and a dry field is usually assured. 
Identification of the gasserian ganglion and the dorsal root offers no special 


difficulty. Since a second operation 1 



Fig. 5. — Area of anaesthesia after total section of 
the trigeminal root. 


of the ophthalmic nerve fuses with th 
central connections to the brain stem 


as easy or easier than the first, a con- 
servative attitude can be more readily 
adopted ; an obvious advantage. 

Abundant comparative anatomical 
and embryological evidence is at hand 
to indicate the separateness of the 
ophthalmic nerve from the maxillo- 
mandibular nerve. The trigeminal 
nerve is in reality two nerves — the 
ophthalmic and maxillo-mandibular, 
which become fused into one. In the 
lower animals the ophthalmic develops 
as a separate nerve having its own 
ganglion and distinct peripheral and 
central connections. It develops in 
front of the second myotome while the 
maxillo-mandibular rises caudal to the 
second myotome. Later the ganglion 
: maxillo-mandibular ganglion and the 
join those of the maxillo-mandibular 


to enter the brain stem as a common dorsal root. Further evidence of the 
separateness of these two nerves is 
seen within the brain-stem, where the 
central arms of the ophthalmic and 
maxillo-mandibular nerves are found 
as two separate bundles in the de- 
scending trigeminal tract, the ophthal- 
mic lying more ventral and the 
maxillo-mandibular more dorsal. 

Human embryological evidence, as 
pointed out by Giglio Tos (1902) 3 
and Frazier and Whitehead (1926) 1 
show that the adult gasserian ganglion 
develops as two separate ganglia, one 
for the ophthalmic and another for 
the maxillo-mandibular divisions. 

Thus both comparative anatomy 
and embryology furnish an undeniable 
basis for the view that the trigeminal nerve is really made up of two nerves, 
one the ophthalmic and the other the maxillo-mandibular, having had at one 

Anat. 



Fig. 6.— Area of anaesthesia after differential 
section of the trigeminal root for pain limited o 
mandibular division (see figure i). 


3 Tos, Giglio : Sull’ 
Anzeiger, vol. xxi, 1902. 


origine embrionale del nervo trigemino nell uotno. 


4 Brain : Vol. xlviii, p. 458, 1926. 
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time in their phytogeny separate ganglia, separate dorsal roots, separate 
entrances, and a separate course within the brain-stem. With such a foun- 
dation, one feels more secure in treating trigeminal neuralgia, not as a unit 
involving the whole of the adult trigeminal nerve, but as affecting two entities 
brought together only in their grosser morphology yet retaining their individ- 
uality in their clinical manifestations. As often happens, phylogenetic studies 
point the way to clinical understanding and to more rational and special- 
ized surgery. 

In view of such studies and of the clinical observations referred to earlier 
in this paper, the conservative treatment outlined is felt to be justifiable. As 
has been mentioned, the profession 
is greatly indebted to Dr. Charles 
Frazier for suggesting first that the 
motor root be saved, and second, 
that the ophthalmic division be saved 
in those cases in which the pain is 
limited to the maxillo-mandibular 
divisions. This operation Doctor 
Frazier has designated as “ subtotal 
resection ”. 

A further step in advance, the 
writer believes, is marked by the 
suggestion presented some time ago, 
before the New York State Medical 
Society, namely that in those patients 
having so-called ophthalmic neural- 
gia a distinction be made between 
primary and secondary ophthalmic 
pain and that the ophthalmic fibres of 
whom the pain in that division is primary. As a still further refinement in the 
surgical treatment of trigeminal neuralgia, it was suggested that the dorsal 
root fibres central to the ganglion derived from the mandibular be cut when 
the mandibular division is the source of pain, or the maxillary when the maxil- 
lary is the source of the pain. This procedure which the writer has termed 
“ differential section ” has been found valuable by the additional experience 
since gained. Thus by differential section only those fibres central to the 
ganglion are destroyed which carry the pain impulses. As yet a sharp line of 
separation between the maxillary and the mandibular divisions within the 
dorsal root has not always been possible. An overlap of one or two funiculi 
is likely to occur at the line of section. With further experience, however, 
it seems probable that more accurate separation of these funiculi will be 
possible, and that differential section of the dorsal root will find increas- 
ing application. 

12 



Fig. 7. — Photograph of patient showing area of 
anaesthesia after differential section of the dorsal 
trigeminal root. The fibres within the dorsal root 
derived from the mandibular division were cut for 
major trigeminal neuralgia with the pain limited to 
the mandibular division. The sensory fibres from 
the ophthalmic and maxillary division have been 
saved as well as the motor root. 

the dorsal root be cut only in those in 
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CONCLUSIONS 

(1) A distinction should be made between primary and secondary or 
referred neuralgia of the ophthalmic, the maxillary or the mandibular divi- 
sions. In early cases of primary neuralgia of the ophthalmic, maxillary or 
mandibular divisions section of the fibres in the dorsal trigeminal root derived 
from the division along which the pain impulses are carried, should be done 
without section of the remaining fibres. In long-standing cases distinction 
between primary and secondary neuralgia of the various divisions cannot 
always be made and section of the fibres from two divisions may be neces- 
sary, hence early diagnosis and surgical treatment is advisable as soon as the 
diagnosis is definitely established. 

(2) Differential section is a further refinement in the surgical treatment 
of trigeminal neuralgia which has proven a satisfactory procedure in the cases 
done since the writer’s first report was made before the New York State 
Medical Society in 1926. 

(3) By differential section is meant section of the fibres within the dorsal 
root central to the ganglion derived from the division producing the pain 
without section of the remaining fibres. If the pain is in the mandibular 
division, the mandibular fibres central to the ganglion are cut without cutting 
the maxillary or ophthalmic fibres. If the pain is in the maxillary these 
fibres are cut without injury to the mandibular or ophthalmic fibres. If the 
pain is in the ophthalmic alone without involvement of the maxillary or 
mandibular, the ophthalmic fibres are cut. 

(4) By differential section the fibres are differentiated along which 
the pain impulses are carried and these only are cut. Thus both the anaes- 
thetic area and the attendant paresthesias are reduced to a minimum. 
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By W. Jason Mixter, M.D. 

of Boston, Mass, 
and 

Francis C. Grant, M.D. 
of Philadelphia, Pa. 

ntOM Til K NEUHOSUllOIC.VL SERVICE OF T1IE MASSACHUSETTS GENERAL HOSPITAL, BOSTON, AND THE NEUI10- 
SUIIGICAL SERVICE OF CHAS. II. FHA2IEH, UNIVERSITY HOSPITAL, PHILADELPHIA 

Much has been written concerning the treatment of cancer of the face 
and jaws while but little has been done for the relief of pain in this distress- 
ing disease. Persistent pain is a common complaint, particularly in the 
incurable cases. Many of these patients have ulcerating infected lesions 
which are extremely sensitive even if they suffer no spontaneous pain, and 
treatment whether operative or by radiation is frequently painful. Moreover, 
the period of convalescence is often uncomfortable on account of post-opera- 
tive infection, painful dressings, radium irritation and the like. Blocking 
the trigeminal nerve will give relief from all of these discomforts in some 
cases, and marked alleviation for months in a large proportion of the rest. 
Thus much needless suffering is saved. 

One of us 1 has already reported a number of cases in which this pro- 
cedure has been tried and these cases are included in the group on which 
this communication is based. 

Section or blocking of the fifth nerve can only be used to stop pain 
caused by lesions within the distribution of that nerve. In this connection 
we must remember that these patients frequently have two forms of pain — 
pain from the original growth and that caused by metastases in the neck. 
The pain from the metastases is commonly much less severe and there may 
be no complaint of it at first, on account of the more severe pain from the 
original lesion. But when the major pain is relieved the less severe may 
come to the surface and cause some complaint. Under these conditions it 
may become necessary to sever intradurally the posterior roots from the three 
upper cervical segments as suggested by Fay , 2 or section the glossopharyngeal 
within the cranium as described by Adson . 3 Furthermore, it frequently 
happens that cancer of the pharynx, tonsils or of the deeper nasal sinuses 
will cause pain which is referred to the face. Unfortunately, this pain can- 
not be relieved by blocking of the fifth nerve. 

The sensory supply of the face and mouth is not as simple as might be 
supposed from a perusal of the standard anatomies. The trigeminal fibres 
ramify to the external surface of the face approximately from the level of 
the line of the lower jaw anterior to the external auditory meatus upward 

* Read before the American Surgical Association, May, 1927. 
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to the vertex of the scalp. Within’ the mouth and nose the mucous mem- 
brane lining the cheek, the inferior and superior maxilke, the hard palate and 
the lateral and superior surfaces of the anterior two-thirds of the tongue, 

together with the anterior half of the 
nasal septum and turbinates, receive sen- 
sory' fibres from this source (Fig. i). 
But about the periphery of this sensory 
supply there are definite overlaps from 
adjacent nerves; the upper cervical nerves 
below along the line of the mandible in 
front of the ear and in the floor of the 
mouth and the glossopharyngeal in the 
posterior part of the tongue, tonsillar 
pillars, soft palate, and naso-pharynx. 
The facial nerve apparently only carries 
pressure pain sensibility fibres , 4 although 
even this is denied by other observers."' 
The part played by the sympathetic 
chains in conveying sensation is less 
clearly understood. Nor are we more certain of the sensory supply of the 
accessory nasal sinuses. The mucosa of the frontal and maxillary sinuses 
probably receives most of its sensory enervation from the first and second 
divisions of the fifth respectively, possibly in combination with sympathetic 
fibres from the spheno-palatine ganglion, but the pathways from the sphenoid 
and ethmoid cells are less perfectly 
understood. 

It will be evident that a malignant 
growth involving the posterior and 
upper nasal sinuses, the tonsillar ring, 
deeper portions of the floor of the 
mouth, the pharynx and the ear will 
not give nearly as satisfactory results 
following blocking of the fifth nerve 
as those lesions which are situated in 
the distribution of that nerve alone. 

It is essential, therefore, to select the 
cases carefully with a clear picture of 
the trigeminal sensory distribution in 
mind. For although in some of 
the lesions situated in the areas hav- 
ing a double nerve supply, partial 
relief may be obtained, but nevertheless the results will not be entiiel) 
satisfactory. 

Various forms of nerve blocking can be used, including posterioi ioot 
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Fig. 2.— The shaded area showed the disWibu- 
tion of post-operative anesthesia to it o > 

and temperature over the tongue, hard p e 

anterior part of the soft palate on the r ’S , ; 
of trifacial neuralgia. After. J. B. Doyle, Ann. 
Neurol, ami Psych.. 1923, vol. ix, p. 34- 



Fig. 1. — Sensory distribution first, second, 
third divisions of filth nerve on the skin surface 
of the face. 
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Table -I. 


Table Showing Location of Growth, Type of Treatment and Results. Note That the Least 
Satisfactory Results Were Obtained Where the Floor of the Mouth Was Involved. 


Location of growth 


Maxillary antrum and 
upper jaw 


Pain relieved 

Pain partially relieved. 
Pain not relieved 

Died 


Post ethmoid cells and 
maximum antrum. . . 


Pain relieved 

Pain partially relieved . 

Cheek — skin 


Pain relieved 

Pain not relieved 


Cheek — Mucous mem- 
brane 

Partially relieved 

Tongue 

Pain relieved 

Pain partially relieved . 

Inferior maxilla 

Pain relieved 

Pain partially relieved . 

Tongue and floor of 
mouth 

Pain relieved 

Pain partially relieved . 

Pain not relieved 

Died 


No. of 



cases 

Treatment 

Result 

23 

Alcohol injection, 2nd Div. 9 cases 

14 cases 

[Pain relieved 5. 
Pain not re- 


lieved 4, no 
anes. obt’d. 


13 

3rd Div. 2 cases 

Pain relieved 2. 

4 

2nd and 3rd divi- 

Pain relieved 2. 

4 

sions, 3 cases 

Pain 60% re- 


lieved 1. 

’Pain ' 75% re- 

2 

Intracran. Neur. 2nd and 3rd Div. 


4 cases 

lieved 3. 



IDied, 1. 


Avulsion Sens. rt. 

Pain relieved 4. 


5 cases 

[Died, 1. 

2 

[Avulsion Sens. rt. 

[Pain 60% re- 


2 cases 

■j lieved 1. 

1 


[Pain relieved 1. 

I 

7 

'Alcohol injection, 2nd Div., 2 cases 

3 cases 2nd and 3rd Div. 1 

Pain relieved 1. 
Pain not re- 


lieved 1 . 

6 

Intracran. Neur., 2nd and 3rd Div. 

Pain relieved 1 . 

1 

Pain relieved 2. 


2 cases 



Avulsion sens. rt. 

< Pain relieved 2. 


2 cases 

1 

1 

[Alcohol injection, 2nd Div. 

(Pain 60% re- 

1 

] 1 case 

\ lieved r. 

7 

Alcohol injection, 3rd Div. Inf. den- 
7 cases tal and lingual 

Pain relieved 5. 

6 

nerves 

[Pain partially 



relieved 1. 

1 

1st and 3rd Div. 

[Pain relieved 1. 

10 

[Alcohol injection, 3rd Div. 7 

[Pain relieved 6. 


10 cases 

Pain 75% re- 



1 lieved r. 

7 

Inf. dental and 

[Pain 60% re- 


lingual nerves 2 

lieved 2. 

3 

2nd and 3rd Divs. 

1 

[Pain relieved 1. 

12 

Alcohol injection, 3rd Div. 

Pain 50% re- 


9 cases 

lieved 2. 

Pain relieved 1. 

I 


Pain not rel’d 6. 

7 

Avulsion sens. rt. 

Pain 75% re- 


3 cases 

lieved 1. 

7 

Pain not rel’d 1. 

J 

1 

- 

Died 1. 
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section, intracranial neurectomy of the second and third divisions and alcohol 
injection of these branches peripherally. We have not used peripheral 
neurectomy or injection of the Gasserian ganglion with alcohol. While 
these procedures may have a place in the control of pain from new growths 



Fig. 3. — The shaded area shows the distribu- 
tion of post-operative ana-sthesia to touch, pain, 
and temperature over the lateral wall of the nasal 
cavity, hard palate, and anterior part of the soft 
palate on the right in a case of trifacial neuralgia. 
After J. B. Doyle, Arch. Neurol, and Psych., 1923, 
vol. ix, p. 34. 


we have felt that the methods we have 
used would be more satisfactory. 

We feel that the method of choice 
in handling a case of carcinoma of the 
upper or lower jaw, buccal mucous 
membrane or antrum where pain is or 
probably will be a factor, is intra- 
cranial section of the second and third 
divisions and plugging the foramina 
through which they pass with bone 
wax as a preliminary to treatment of 
the new growth. By preserving the 
first division all possibility of trophic 
eye complications is avoided. This 
method is applicable to cases in which 
the lesion is in the distribution of the 
second and third divisions and in which 
treatment by surgery or radium may 
be expected to prolong life. This oper- 
ation is not a difficult one — not as diffi- 
cult in fact as cutting these divisions 
outside the skull. Where there is any 
contra-indication to the use of a 
general aniesthetic it may be per- 
formed with infiltration by novocaine. 
In several instances we have tied the 
external carotid as a first step. This 
makes the neurectomy easier and is of 
considerable advantage to the surgeon 
who is to handle the treatment of the 


new growth, particularly if he wishes to perform an excision. In some 
instances the neurectomy has been immediately followed by excision with 
the cautery knife and in others the excision has been postponed. No anies 
thesia is needed for the excision except a little novocaine toward the median 
line, or back on the soft palate. The patient is conscious throughout the 
operation, can keep his pharynx and trachea clear of blood and mucous, an 
post-operative dressings are painless. If radium is used there is no pain 
from radium irritation as so often occurs. If the growth involves the flooi 
or the contents of the orbit, upper part of the nose or the forehead, a pos 
terior root section, rather than intracranial neurectomy should be pel oimec, 
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as section of the first division any great distance back of . the supra-orbital 
notch is impracticable. 

We may occasionally see one of these cases where the growth is so 
situated that an alcohol injection is sufficient to permit the necessary surgical 
procedures to be performed and give a painless convalescence. In our experi- 
ence, however, this has been the exception and not the rule. Naturally, if this 
minor procedure is all that is neces- 
sary, the more formidable operation 
should not be considered. 

In case of doubt as to the possi- 
bility of relief of pain by intracranial 
section on account of the situation 
of the new growth, or on account of 
metastasis outside the distribution of 
the trigeminal nerve, a preliminary 
injection with alcohol or novocaine of 
the second and third divisions may be 
given. If pain is relieved to a suffi- 
cient extent to make intracranial sec- 
tion worth while, the operation can 
be performed at once or, if desired, 
when the pain recurs. It should be 
remembered in this connection that 
the situation of the new growth may 
be the determining factor in favor 
of intracranial section. If a radical 
removal is to be performed later, it is unwise to go through diseased tissue 
to block the nerve with alcohol. Moreover, there may be sufficient distortion 
of the position of the nerve due to the growth to make it difficult to inject it 
accurately with alcohol. 

The greater number of these patients have been sent to us for the relief 
of intractable pain, late in the course of the disease, after surgical measures 
and application of radium for the control of the process have already been 
tried. Some of them have had extensive ulcerative growths, some painful 
septic wounds, while others have been suffering from the distress which 
follows the application of radium in some form or other. In this group 
further treatment of the growth can at best be only palliative. The presence 
of extensive metastases or direct extension of the new growth outside the 
distribution of the trigeminal nerve complicates the picture and should not be 
overlooked. For this reason we feel that in these advanced cases alcoholic 
injection of the appropriate trigeminal division should be first attempted. 
If the resulting anaesthesia indicates a successful injection, and if the pain is 
not relieved, further procedures directed against the fifth nerve are useless. 
Cervical rhizotomy or section of the glosso-pharyngeal may be necessary, 
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Fig. 4. — Case of carcinoma of jaw and cheek. 
Intracranial neurectomy — second and third divisions 
of fifth nerve. Note area of anaesthesia. 
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measures which are not included in the scope of this article. The relief of 
pain in these late cases is often most striking, but by this time these sufferers 
are in poor condition and frequently drug addicts. Even if their pain is 
completely relieved they are still incapacitated and unable to take up any 
occupation. 

In two instances where pain persisted after blocking the fifth nerve, 
injection of the spheno-palatine ganglion has been performed for us by 

Table II. 


Brief Resume of Results. 


1 

Relief ■ 

Partial 

relief 

Failure 

Dead 

Intracranial operations, 18 

12 


I 

3 

Deep injections, 44 

25 

8 

II 

0 

Superficial injections, 4 

0 

3 

0 

0 






Removal of growth without anaesthetic after treatment 7 cases 


Dr. V. H. Kazanjian, with definite, though only partial, relief. This injec- 
tion should he considered in all cases of new growth involving the region 
of the posterior nares or upper nasal sinuses where blocking the trigeminal 
nerve is only partially successful in relieving pain. 

CONCLUSIONS 

We feel that any patient suffering severe pain from a neoplasm, wholly 
or in large part, within the distribution of the trigeminal nerve, may be 
greatly relieved by blocking or sectioning this nerve or some of its branches. 

That not only can pain from the new growth be relieved, but the suffer- 
ing caused by the various forms of treatment used for this disease can 
be ameliorated. 

That the patient’s general condition can be improved in many instances 
on account of increased ability 7 to take nourishment. 

That the method of choice in suitable cases is intracranial section and that 
this procedure should be carried out prior to treatment of the new growth 
if pain is or probably will be severe. 

That alcoholic injection has a definite place in the control of pain, par 
ticularly in advanced cases. 

We wish to express our thanks to the members of the Department of 
Rontgenology of the Hospital of the University of Pennsylvania, of the 
Department of Rontgenology and Tumor Clinic of the Massachusetts Gen 
eral Hospital and to the Staff of the Huntington Memorial Hospital for their 
interest and help in this work. These cases have all been seen through the 
kindness of these gentlemen and they have been of great help to us in forum 
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lating our ideas. In several instances they have postponed direct attack upon 
the new growth until after we have endeavored to render the area 
involved painless. 
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BRANCHIAL ANOMALIES AND NEOPLASMS 

A REPORT OF THIRTY-TWO CASES WITH FOLLOW-UP RESULTS 

By Louis Carp, M.D. 

AND 

Arthur Purdy Stout, M.D. 
of New York, N. Y. 

FROM THE DEPARTMENT OF SURGERY AND THE LABORATORY OF SURGICAL PATHOLOGY OF THE PRESBYTERIAN HOSPITAL 

COLUMBLV university 

The branchial anomalies are the so-called branchial cysts and fistulas, 
cervical and auricular appendages, fistula auris congenita and a neoplasm 
supposed to arise from vestigial remnants, branchial epithelioma. As the late 
results of operative treatment have been reported only in relatively few 
instances, we have included this information in regard to our own cases 
presented in some detail in the appended synopses. 

Before and after Hunczowski’s 1 report in 1789 of what was subsequently 
believed to be branchial fistula, a host of writers described various swellings 
and fistulas in the neck under as many names. These periods yielded very 
little accurate scientific data, although some of the symptoms and signs of 
branchial anomalies were given clearly. The initial descriptions of these 
conditions were followed by other contributions in French, German, Latin 
and English, including those by Dzondi, 2 Asherson, 3 Heusinger, 4 Fisher, J 
Cusset, 0 von Volkman, 7 Senn, 8 Quenu, 9 Richard, 10 Hahne, 11 Gussenbauer, 1 ' 
Sultan, 13 Perez, 14 Veau, 13 Whitacre, 18 and Siegel. 17 After 1880, the clinical 
manifestations of branchial anomalies were familiar to many, but the litera- 
ture was full of varied discussion on their embryology and pathology. The 
origin of these lesions in some vestigial remnant of the branchial apparatus 
or the thymo-pharyngeal duct leads us to a consideration of the various 
suggestions that have been made. 

Embryological Hypotheses. 1. The Branchial Cleft Hypothesis. • 
Rathke, 18 in 1828, first described the branchial clefts in animals and humans. 
Sutton, 10 Fig. 1, and Cusset, 0 Fig. 2, concluded that there were in embryos 
of lower animals five branchial arches separated by five clefts and that if 
any of the lower clefts were not obliterated by the growth of the correspond- 
ing arch an abnormality such as branchial fistula would result. These 
observers assumed that the condition in the human embryo is analogous anc 
that branchial fistulas can occur at levels corresponding to the various unobht 
crated clefts. Whether or not this assumption is correct, clinical observation 
has shown that the internal opening in complete fistula always occuis in the 
supratonsillar fossa (von Kostanecki and von Mielecki 20 ), which correspon s 
with the second cleft, as will be explained later. The next hypothesis was 
evolved in order to explain this phenomenon. 

2. Rabl’s Hypothesis. — Rahl 21 pointed out that in the early embryo tiere 
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are four branchial bars numbered consecutively from above clown. Each is 
a protrusion with an ectodermal furrow above and below. These furrows 
do not normally communicate with the entodermal furrow which springs 
from the pharynx. The subsequent development of the mesoderm in the 
pouches and its circular segmentation produce the branchial arches. The two 
sides of the first, or mandibular arch, meet to form the mandible. The 
second, or hyoid arch (Fig. 3), grows rapidly downward and in front, 
invading the entire future cervical region. A recess, known as the pre- 
cervical sinus (Fig. 3), which develops 
from the overgrowth of the second 
branchial arch accompanied by the 
atrophy and posterior displacement of 
the two arches below, is practically 
obliterated. The potential space which 
occurs from the apposition of ecto- 
derm against ectoderm is obliterated 
by a disintegration of its cells. The 
furrow beneath the second branchial 
arch, which is very deep at its pos- 
terior end, persists longer than the 
other transitory conditions. The future 
site of the tonsil is at the internal 
invagination of the entoderm and is 
on the same level as the second fur- 
row. Normally, in a mammal, there 
is no such final communication at this 
point between ectoderm and entoderm 
as exists in fish, where such com- 
munications produce the gill cleft. The third and fourth furrows gradually 
become stretched out and flattened, the third becoming the thymus. The 
fourth is separated from the entoderm by a very thick layer of mesoderm 
and a break: into the precervical sinus at this point is scarcely probable. It is 
accordingly evident that the level of the second furrow is the logical point at 
which a fistula may enter into the pharynx. 

All the following types of branchial abnormalities become readily 
understandable : 

a. The external opening may be high or low in the neck, depending on the 
downward extent of the growth of the second branchial arch (hyoid arch). 
In no case would it be, above the structures derived from the hyoid arch or 
below the sternoclavicular junction. The invagination or evagination of the 
arch determines the external opening with respect to the midline. 

b. The blind end of an incomplete external fistula is a continuation of the 
vestigial remains of the ectoderm of the precervical sinus. 

c. If the second arch obliterates the precervical sinus, but the second 
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ing to Sutton 19 . 
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furrow persists and communicates with the pharyngeal entoderm, an incom- 
plete internal fistula results. 

d. A cessation of complete downward growth of the second arch, accom- 
panied by a break through the mesoderm at the level of the second furrow, 
will produce a complete branchial fistula. 

e. If both internal and external openings -are lacking and the precervical 
sinus has not been completely obliterated, a branchial cyst will result. 

Figure 3 illustrates how an irregular development of the second arch 
results in a continuance of the precervical sinus which is normally obliter- 
ated. This produces various abnor- 
malities, ranging from fistulas and 
cysts to monstrosities. 

3. W englowski’ s Hypothesis . — 
W englowski 22 contends that branchial 
anomalies can occur only above the 
hyoid bone and that the thymo- 
pharyngeal duct is the anlage for 
cysts and fistulas below the hyoid. 
In embryos of about 6 mm. the 
thymus appears as an entodermal 
evagination from the ventral part of 
the third branchial groove on both 
sides. This evagination communi- 
cates with the pharynx by a tract in 
its centre, the thymo-pharyngeal duct, 
which later becomes obliterated and, 
in embryos of 14 mm., loses its connection with the parent epithelium. 
From the pharyngeal pouch the thymo-pharyngeal duct passes caudally, 
laterad and dorsally; it then makes an angle to course caudally, mesialiy 
and anteriorly over the superior portion of the thyroid gland, subsequently, 
about the sixth week of fetal life, to reach the supracardiac area in the 
substance of the thymus (Fig. 4). At the same time the duct becomes 
obliterated in its upper part and the remainder is an epithelial-lined tract 
which, near the pharynx, is characterized by ciliated columnar epithelium. 
Lymphoid-like cells are found beneath the epithelium. By these observations 
Wenglowski explains how cysts and fistulas may arise from the thymo 
pharyngeal duct. 

It would seem that there are several points which this theoiy does no 
explain. Branchial structures may occur altogether above the hyoid bone 
and above the jaw, and it would be difficult to explain the constant occur 
rence of lymphoid tissue, presumed by Wenglowski to come from the 
in the walls of fistulas and cysts in these locations. It would also be di cu 
to explain the inconstant position of the external openings of fistulas am tie 
relatively high locations of most branchial cysts. 
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Fig. 2. — Sites of branchial cleft anomalies ac- 
cording to Cusset 8 . He thought that there were 
seven clefts and that the fourth gave rise to 
most of the anomalies. 
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cysts and fistulas which practically never have lymphoid tissue in the wall 
McFarland 2S says that there may be stratified columnar ciliated epithelium 
lining parts of some cysts. Virchow 29 observed a cartilaginous plaque in the 



Fig. 5.— Photograph of patient with branchial cyst (case history 
No. 21507). Note the high position of the swelling in the sterno- 
mastoid region. 


wall of one cyst. Where 
infection had occurred, 
part of the epithelial lin- 
ing was replaced by 
granulation tissue. The 
cyst wall was usually 
about 1 mm. thick (Fig. 
6), but if there had been 
long-standing inflamma- 
tion it might be as much 
as a centimetre in thick- 
ness due to fibrosis ; with 
inflammation it was cus- 
tomary to find one or 
more enlarged lymph- 
nodes in close approxi- 
mation to the cyst wall. 

From an analysis of 
these cases it appears 
that they occurred most 
frequently in the third 


decade, although infancy and old age were not exempt. Females were 
preponderant in a proportion of two to one. In the majority of cases the 
anomaly was found on. the left side. Occupation seemed to have no impor- 
tance as an etiological - 


factor. As a rule, the 
swellings of the cysts 
gradually increased in 
size, but some dimin- 
ished and increased 
alternately. Occasion- 
ally their size was sta- 
tionary for a long time 
and then suddenly 
became larger. The 
average duration of the 
swelling before relief 
was sought was about 
one year. Most of the 
cysts were located beneath and anterior to the sternomastoid just below 
mandible. Some were small, others large, the average diameter being 
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Fig. 6. — Photograph of excised cyst tutci . 

hardened and the contents evacuated. (Case history i • 4 


after it had been opened, 


cm. The majority were encapsulated and fluctuant or cystic 


About half 
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attachment to surrounding structures and if a rontgenogram shows calcifi- 
cation the diagnosis is practically assured If cholesterol crystals are found 
in the aspirated contents, an epithelial-lined cyst may be suspected. Other 
conditions for differential diagnosis, mentioned by Bailey, 30 are cavernous 
hemiangioma and lymphangioma, aneurism, lipoma, thyroglossal cyst, chronic 
retropharyngeal abscess and a degenerated malignant neoplasm. 

Treatment consisted in complete excision of the cyst wall and in the late 
results in fourteen of our cases there were no recurrences. 

Branchial Fistulas . — There were four of these studied in this group. 


The fistulas like the cysts were 
squamous epithelium and had 
wall (Fig. 9). In addition 
columnar epithelium 
parts of the tracts 
epithelium were some- 
same section. We did 
but, as many ob- 
ported them, we felt 
have been destroyed 
and sectioning of the 
In one case there 
accessory tracts or 
with si mi- 
lium adja- 
main tract, 
glands, re- 
tire ones in 
of the ton- 
found close 



all lined with stratified 
lymphoid tissue in the 
there was often stratified 
lining the deeper 
and both types of 
times found in the 
not observe any cilia 
servers have re- 
that they nr i g h t 
during the removal 
tissue we studied, 
were numerous 
diverticulums lined 
lar epithe- 
cent to the 
Serous 
senrbl ing 
the capsule 
sil, were 
to the lining 


Fig. 8. — Schematic drawing to show the various possible po- 
sitions of branchial cysts with respect to the great vessels. A. The 
nf flip fnct superficial type. B. The type which is preponderant. The cyst near t 11 C 
i ic LiaGL ex t enc j s (j own to the great vessels. C. The type which extends 

ivIto r-im o-on 1 from the superficial tissues down between the external and internal gnd Of Olie 
pucuyu^cdl carotid arteries. D. The type described by Bailey 30 which is deep 
Complete t0 tlie great vessels atl <i near the pharyngeal wall. f i S t U 1 a. 

Heusinger 33 observed cartilage in the wall of a fistula. They were all con 
genital, but a very small external opening which did not discharge caused some 
of them to be overlooked. It is generally believed that they are more frequent 
in females and that they are found in the majority of cases on the left side, 
familial tendency was first reported by Asherson, 3 and Tilley 31 mentione^ 
four members in a family of eight who had branchial fistulas. Fischer 
found hereditary influence in 21 out of 100 collected cases. One of our 
cases had a bilateral branchial fistula and her father, paternal grand fat ier, 
brother and female cousin on her father’s side all have bilateral cervica s 
tulas. Another brother had a proven branchial appendage. 

Fistulas have been divided into: 1. External complete — those with on ) 
outer opening. 2. Internal incomplete — those with only an inner opemn 0 . 
3. Complete — those with an internal and external opening. 
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I lie external openings have been usually pinhead in size and located, as 
a rule, along the anterior border of the sternomastoid below the level of the 
thyroid cartilage. They have varied in size and position, occurring even 
above the mandible as reported by Virchow . 30 When occurring in the mid- 
line, the diagnosis of thyroglossal fistula must be eliminated. In all of our 
cases the external open- 
ings eventually devel- 
oped swellings around 
them. Discharge from 
the opening was some- 
- times delayed several 
years and sometimes 
initiated by some res- 
piratory infection. It 
varied in character from 
thin and watery to 
m u c o i cl or purulent. 

The presence of hair in 
the tract has been 
reported . 37 

In one of our cases 
a chronic unproductive 
cough was stopped 
promptly by excision of 
the incomplete external 
fistulous tract. At oper- 
ation it was found 
adherent to the vagus. 

The clinical relation of **-. v .* -•sn-sss**.: ./'L-w"- 

bianchial fistula to ini- Pig. 9. — Microphotograph of branchial fistula near its pharyngeal 
, tinn (.1,0 rr 11 c end showing stratified columnar epithelium lining it, a lymph follicle 

tatlOn 01 tnc vagus m the wall and surrounding it striated muscle. In the lumen is 
and glossopharyngeal “ood and ^ithdial debrig. (Case history No. 69188). 

nerves has been discussed in a previous communication by one of us. 3S 

The tract was usually felt partly in the subcutaneous tissues and on 
dissection it was found to pass backward in the direction of the pharynx, 
coming into relation with the carotid sheath or . the internal and external 
carotid arteries, or possibly the ninth, tenth or twelfth cranial nerves, or 
the digastric muscle. Its pharyngeal end was usually thin and friable. The 
inner opening of a complete fistula has always been reported in the supra- 
tonsillar fossa and it was there in our cases. In one of these it was 
first noticed after a tonsillectomy. Kramer 37 also has reported this. A 
foul and profuse discharge into the pharynx speaks strongly for the presence 
of an inner opening. This opening has been demonstrated by successful 
probing of the tract, the injection of a colored or bitter solution through the 
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external opening which appears in the pharynx, or by actual visualization of 
the opening in the pharynx. The tract has been shown in the rontgenograni 
when injected with an opaque substance. 

The treatment of all fistulas has been surgical and success has depended 
upon a complete excision of the tract. Von Hacker 39 described the best 
method of dealing with the inner end of complete fistulas after dissection 
had been made as far back as possible, by inversion into the pharynx. This 

has also been carried out 
by Gross / 40 Meyer , 41 
L i 1 i e n t h a 1 42 and 
Douglas . 43 

That complete re- 
moval of the tract will 
prevent a recurrence has 
been demonstrated by the 
late results of all the 
cases of this series. 

Cervical and Auricu- 
lar Appendages and Fis- 
tula Anris Congenita — 
The appendages, of 
which there were four in 
this series, are congenital 
and usually occur in 
front of the tragus or 
concha of the ear, or in 
the anterior cervical 
region (Fig. io). The 

.. ■■■■■‘■a branchial appendages are 

\>/; !'• . soft nipple-shaped pro- 

A,/ / , /fT v '' ) . 1 tuberances covered by 

Fig. io. — Photograph of cervical appendage. hair-bearing skin. The) 

(Case history No. 37556). are J-^pj greet by a 

central bar composed of any of the three ty^pes of cartilage (Fig. n), 
giving a sensation of firmness on deep „ palpation. They may increase ni 
size and at operation the cartilage was found superficial to the fascia. 
Their complete removal prevents any recurrence. Siemens 44 and also 
Guszman 45 have described them at length. The latter found that pre- 
auricular appendages occur mostly on one side. In an examination of 11,000 
people they were found bilaterally only once. In the neck they occur less 
frequently, have been found in several members of one family and in associa 
tion with other abnormalities (Ferran. 40 ) Klausner 47 have described them in 
animals. Clarke 48 has seen cervical appendages proved microscopically 111 
the goat and pig. There was a familial tendency in these animals. 
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Fistula auris congenita is frequently seen and has been described by 
Hahne, 11 Harnann, 40 and Stammers. 50 The last reports six cases of pre- 
auricular fistulas originating in two different families. His opinion is that 
they do not originate in the branchial apparatus but in an aberrant coales- 
cence of the six tubercules destined to form the pinna. It is generally con- 
ceded, however, that they are branchial in origin. At times they discharge a 
turbid or purulent fluid. An excision of the fistula will show it to end blindly 
in the subcutaneous tissue or parotid fascia. 

Branchial Epithelioma . — Von Volkman, 51 in 18S2, was the first to describe 



-1 


Fig. 11. — Microphotograph of oblique section through appendage shown in figure io showing the car- 
tilaginous plaque in the centre. Many hair follicles are shown in the skin. 

this condition in man. Other contributors have been Leboeuf, 5 - Zicas, 5 " 
Brunet, 54 Veau, 15 Siegel, 17 Perez 14 and Lorenz. 55 They have also been 
described in the dog 50 and the horse. 37 

Malignant epithelial neoplasms apparently arising from branchial epithe- 
lium are relatively rare in our experience at the Presbyterian Hospital. Dur- 
ing a ten-year period, from January 1, 1915, through December 31, 1924, 
approximately 3961 neoplasms of all kinds were observed ; 1538 of these 
were cancers and only four of these were thought to have had a branchial 
origin. It is possible that some of the branchial epithelial neoplasms that 
have been reported as such may have had some tiny overlooked primary 
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focus in the mouth, pharynx, larynx, sinuses, oesophagus or some distant 
site. McKenty, 32 Richardson, 58 Brandt, 5y and Hudson 60 stress the signifi- 
cance of this point. Even an autopsy may not be conclusive. 

As Ewing 61 reiterates, these are ramifying cystic growths with squamous 
epithelial cells forming the lining of the cysts and infiltrating the surrounding 
tissues. In addition we found with Johnson and . Lawrence 02 that the 
epithelial lining of these cysts often formed papillary projections into the 

lumens (Fig. 13). All four of 
the neoplasms which we are 
reporting conformed to this type. 
In no reported case, nor in these 
present cases is there scientific 
proof of an origin from branch- 
ial epithelium. The absence of 
a discoverable primary focus and 
the distinctive gross and histo- 
logical features are strong pre- 
sumptive evidence of a probable 
common origin in branchial cleft 
epithelium. 

All our cases were in males 
above the age of forty. In cases 
which Veau 15 collected from 
the literature, be found forty- 
seven males to one female, and 
Siegel 17 agrees in the great pre- 
ponderance of the condition in 
the male sex. Hudson 1 * 0 has 
emphasized that most of these 
patients are employed in a dust- 
laden atmosphere and three of 
our cases come in this group. 
The swelling comes on gradually 
or very rapidly and occasionally 
a patient states that it diminishes 
in size. It is usually situated 

about the middle third of the sternomastoid region, is irregulaily noduhm 
hard, usually cystic and fluctuant in parts, and adherent to all the suiroun » 
structures (Fig. 12). Red or violaceous skin color, tenderness, 
down in localized areas or sinus formation may occur. Pain may ) ^ ^ 
localized or radiating and there may be dysphagia, hoarseness, cough an 
of weight. In one of our cases that had had a radical operation, the mass^^ 
found firmly adherent to surrounding structures, including the interna 
lar vein. In previous years, when radical excision of the mass was 


Fig. 12. — Photograph of tumor produced by branchial 
epithelioma. It was adherent to all surrounding struc- 
tures, the surface was coarsely nodular, hard and fluctuant 
in the lower portion. (Case history No. 35740). 
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ment of choice, intimate adhesion to the internal jugular vein was found 
almost invariably by von Volkman , 7 Veau 15 and Lorenz . 53 

The prognosis is bad. Three of our cases died of cachexia within a 
period of two years from the onset of the swelling. There were no observed 
metastases. The fourth is still alive with a swelling of eighteen months’ 
duration. He has had radiotherapy without improvement. The treatment 



Fig. 13. — Microphotograph of one of the cystic spaces in a branchial epithelioma. It is lined with 
relatively undifferentiated tumor cells showing many mitoses. The surrounding stroma is densely in- 
filtrated with inflammatory mononuclear cells. (Case history No. 18576). 

in the three observed cases varied from radical surgery to X-ray or radium 
therapy. 

A differential diagnosis must be made from tumors of the carotid body, 
lymph-glands, the antero-inferior portion of the parotid and from an 
aberrant thyroid. 


ANALYSIS OF TWENTY CASES OF BRANCHIAL CYSTS 
Age Occurrence 


Years 

T— c . 

No. Cases 

Per cent, 

1 j 

O 

10 



25 


8 

40 

IO 



2 

* * * ♦ . . 

41-50 

2 

10 
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Sex 


Side 


Years 

Youngest i 

Oldest 49 

Average 22 

Every male was over twenty years. 


No. Cases Per cent. 


Female 13 65 

Mal e 7 35 


Left 12 60 

Right 8 40 


Duration Before Operation 
Shortest . 
Longest . , 
Average . 


3 weeks 

4 years 
11 months 


No. Cases 


Cystic or fluctuant 12 

Movable 9 

Location — anterior and beneath sternomastoid 17 

Size, when examined (14 cases) 

Largest 10x8 cm. 

Smallest 2x3 cm. 

Average 5 x 5 cm. 


No. Cases 

Inception with cold or sore throat 2 

Pain 

Localized 2 


On swallowing 3 

Continued to drain after incision 3 

Recurrence 1 

Redness of skin 1 

Operative Findings 

Extended to great vessels l 7 

Deep to great vessels • 1 

Superficial to fascia 1 

Not stated 1 

Prolongations to parotid 1 

Prolongations to base of skull 1 

Cyst contents (gross observation) 

Thick pus 5 

Thick amber fluid 1 

Gray turbid fluid 2 

Thin necrotic material 1 

Not stated 11 

Lymph gland involvement 10 

Results 

14 cases were followed : 

Shortest follow-up 2 months 

Longest follow-up 5 1 months 

Average follow-up 19 months 

No recurrences. 


Per cent. 

60 

45 

85 


Per cent. 
10 

10 

15 

75 

25 

6 


85 

5 

5 

5 


25 

5 

10 


55 

5 ° 
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Mistaken Diagnoses (in hospital) 

Tuberculosis of cervical lymph-glands: 

Pre-operative, alone 

Pre-operative and operative 

SYNOPSES OF TWENTY 15RANCHIAL CYSTS 

Hospital No. 43364; age, fifty; sex, male; occupation, fireman. Ante-operative dura- 
tion, twelve .months ; side, left. Previous operation, none. 

Symptoms and Signs. — Gradual increase in size of swelling 5x8 cm. A soft 
ovoid fluctuant, movable, encapsulated non-tender mass, anterior to and beneath sterno- 
mastoid. X-ray showed shadow in soft tissue. 

Operative Findings. — A deep purple cyst, 5 cm. in diameter, lay along the anterior 
margin of the sternomastoid muscle close to the carotid sheath and beneath the angle of 
the jaw. Excised without rupture. (Dr. John M. Hanford.) 

Pathology. — Cyst contained a greenish-purple sticky fluid. There was a great deal 
of lymphoid tissue in the fibrous wall but no epithelial lining could be demonstrated. 
There was a lymph-node with the cyst. 

Result. — Two months no recurrence but paralysis of depressor labii inferioris. 
Twenty-seven months no recurrence, paralysis gone. 

Hospital No. 55161; age, twenty-six; sex, male; occupation, letter carrier. Ante- 
operative duration, three-fourths months; side, right. Previous operation, none. 

Symptoms and Signs. — Gradual increase in size of swelling. Sometimes size dimin- 
ishes. Soft, fluctuant swelling 3.5 x 4.5 cm. deep to sternomastoid, movable on deeper 
structures and under skin. 

Operative Findings. — Thick-walled cyst, 5x2.5 cm. beneath sternomastoid, lying on 
internal jugular vein, slightly adherent to surrounding structures by fine connective-tissue 
strands. Cyst dissected out easily. (Dr. John M. HanEord.) 

Pathology. — Wall varied from 1 to 1.5 mm. in thickness and consisted of dense 
layer of connective tissue, lined with stratified squamous epithelium 3 or 4 cells deep. 
Within the connective tissue are mounds of lymphoid tissue. Contents thick, pearly 
and gelatinous. 

Result. — Eight months no recurrence. 

Hospital No. 62618; age, twenty-one; sex, male; occupation, student. Ante-operative 
duration, seven months; side, left. Previous operation, none. 

Symptoms and Signs. — Gradual increase in size of swelling. One month ago had 
pain on swallowing for one day. In upper deep cervical region cystic swelling beneath 
sternomastoid 10x8 cm. Freely movable. 

Operative Findings. — Well encapsulated fibrous-walled abscess containing 30-40 c.c. 
odorless creamy yellow pus. Slightly adherent to surrounding structures. (Dr. John M. 
Hanford.) 

Pathology. — Cavity lined with necrotic material and with squamous epithelium. 
Great deal of lymphoid tissue in thick connective-tissue coat. Many lymph-glands with 
it showing no evidence of tuberculosis. 

Result. — Thirty-six months no recurrence. 

Remarks. — Pre-operative and operative diagnoses were cold abscess. 

Hospital No. 48394; age, eight; sex, female; occupation school. Ante-operative 
duration, one month; side, left. Previous operation, none. 

Symptoms and Signs.— 'Gradual increase in size of swelling, situated in upper deep 
cervical region, 4x4 cm. ; cystic, movable on deeper structures and under skin. 

Operative Findings. — Mass of lymph-glands matted together, loosely adherent to 
surrounding structures. At one part a small amount of yellow, turbid fluid appeared. 
Boundaries of mass above, angle of jaw; behind, sternomastoid; in front, hyoid bone 
and anterior facial vein. Great auricular nerve seen and spared. (Dr. John M. 
Hanford.) 


No. Cases 

. . II 

-• 7 


Per cent. 

55 

35 
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Pathology . — Rounded sac 4x4 cm. resembling large lymph-gland, filled with thin 
greenish pus. Inner lining smooth. Wall varied from 3 to 12 mm. in thickness beiiw 
composed of lymphoid tissue, scar tissue, and squamous epithelial lining. 

Result . — Five months no recurrence. 


Remarks. — Pre-operative and operative diagnoses were cold abscess. 

Hospital No. 35291 ; age, nine; sex, female; occupation, school. Ante-operative 
duration, one month ; side, left. Previous operation, none. 

Symptoms and Signs. — Gradual increase in size of swelling. It was in tipper 
deep cervical region, tense, not attached to skin. 

Operative Findings. — Diffuse mass situated beneath sternomastoid \vliich contained 
15 c.c. of creamy yellow pus. Excised with a mass of lymph-glands. (Dr. J. C. 
Vaughn.) 

Pathology. — Rounded mass of tissue 2 cm. in diameter, with a cavity with a rough- 
ened red lining, surrounded by firm homogeneous tissue. Cavity lined by squamous 
epithelium. Separated areas of lymphoid tissue in the wall. 

Result. — Nine months no recurrence. 

Remarks. — Pre-operative and operative diagnoses were cold abscess. 

Hospital No. 56966; age, fifty; sex, male; occupation, clerk. Ante-operative dura- 
tion, eighteen months; side, right. Previous operation, none. 

Symptoms and Signs. — Stationary swelling until three months before admission. 
Since, gradual increase in size. Globular cystic swelling 2x3 cm. below angle of man- 
dible, not attached to skin and attached at one point in region of sternomastoid. Trans- 
illuminated. 

Operative Findings. — Cystic mass excised from beneath level of diagastric pos- 
teriorly. Very few adhesions. (Dr. Mather Cleveland.) 

Pathology. — Cyst 5x3.5 cm. with a wall from .5 to x mm: in thickness. Inner 
surface smooth and in part covered with papillary projections. Lined with stratified 
squamous epithelium, beneath which were rounded masses of lymphoid tissue causing 
the papillary projections. There was a lymph-gland with it. 

Result. — Fifty-one months no recurrence. 

Hospital No. 56865; age, twenty-eight; sex, female; occupation, housewife. Ante- 
operative duration, eighteen months; side, right. Previous operation, incised and drained 
one and a half years ago for cold abscess. 

Symptoms and Signs. — Swelling which was incised and drained for three weeks. 
Then swelling recurred and for three months had been getting larger. In submaxillary 
region, oval, cystic, fluctuant swelling 6x4x2 cm. 

Operative Findings. — Firm walled cyst beneath platysma between sternomastoi 
internal jugular vein and deep fascia. Few fibrous adhesions to surrounding structures. 
Contents amber, thick fluid. (Dr. John M. Hanford.) 

Pathology. — Cyst 3.5 cm. in diameter, wall 1 to 3 mm. thick, lined with a- white 
membrane. This was stratified squamous epithelium, on a connective-tissue base in wuci 
was a thick layer of lymphoid tissue. 

Result. — Eight months no recurrence. 

Remarks. — It was originally excised for cold abscess and then the cyst recut rex. 

Hospital No. 57791 ; age, thirteen; sex, female; occupation, school. Ante-operative 
duration, six months ; side, left. Previous operation, incised two months by P nva c 
M.D. A tube was left in until one week before admission. 

Symptoms and Signs. — Swelling six months ago which gradually increased in size. 
Incised two months ago and still draining. In anterior cervical region at about centre 
was a fluctuant mass 4 cm. in diameter, attached to skin, slightly movable on ceper 


parts. At lower margin was a sinus discharging thick yellow pus. 

Operative Findings. — Sac, encapsulated, anterior to and beneath sternomastoi 
and sinus excised. Internal jugular vein and spinal accessory nerve exposed. 


Sac 

(Dr. 


John M. Hanford.) 
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Pathology. — 1 hick-walled sac 5.5 x 4 x 3.5 cm. containing a small cavity filled with 
debris. Cavity lined with stratified squamous epithelium with dense layer of connective 
tissue containing lymphoid tissue. 

Result. — Thirty-four months no recurrence. 

Remarks. — Originally incised and drained and subsequently diagnosed tuberculosis 
of lymph-glands. Intensive X-ray therapy until operation. 

Hospital No. 606S3; age, twenty; sex, female; occupation, stenographer. Ante- 
operative duration, seven months ; side, left. Previous operation, none. 

Symptoms and Signs. — Started with severe cold followed by swelling in neck. 
Decreased in size in hot weather, but for three weeks had increased in size with slight 
pain. Vague cystic mass 4x5 cm. at angle of jaw, not attached to skin and only slightly 
to deeper structures. 

Operative Findings. — Aspiration of cyst gave 20 c.c. of grayish turbid fluid. Cyst 
lay beneath upper part of sternomastoid. Slightly attached to surrounding structures, 
especially deep. Excised. (Dr. John M. Hanford.) 

Pathology. — Ovoid cyst 5x3.5 cm. Walls bluish-red, fibrous, varying from .1 to 
1 cm. Inner surface smooth, grayish and shiny. The fibrous tissue wall lined with 
stratified squamous epithelium. One part of wall had lymphoid tissue another had none. 

Result. — Twenty-one months no recurrence. 

Remarks. — Pre-operative diagnosis was tuberculosis of lymph-glands with possibility 
of branchial cyst. 

Hospital No. 60655 > a S e > twenty-six ; sex, male ; occupation, technician. Ante- 
operative duration three-quarters months ; side, right. Previous operation, none. 

Symptoms and Signs. — Gradual increase in size of swelling with slight redness 
of skin and slight difficulty in swallowing. In the superior carotid triangle cystic mass 
6x5 cm., overlapped anterior border of sternomastoid, attached to deeper structures, not 
attached to skin. Upper border hidden beneath angle of mandible. 

Operative Findings. — Encapsulated mass 5x3x3 cm. containing necrotic material. 
Excised with surrounding lymph-glands. (Dr. Allen O. Whipple.) 

Pathology. — Lined with squamous epithelium. Wall thick and fibrous with lymphoid 
tissue massive in some areas, scanty in others. 

Remarks. — Pre-operative and operative diagnoses were tuberculosis of lymph-glands. 

Hospital No. 68041; age, fourteen; sex, female; occupation, school. Ante-operative 
duration, two and one-half months; side, left. Previous operation, incised six weeks 
before by family physician for adenitis. 

Symptoms and Signs. — Sore throat followed by swelling in neck. Incised because 
of redness and softening. Closure of wound demanded reopening. Below angle of jaw 
was swelling 5x3 cm., fluctuant, tender, movable on all structures. I11 centre was sinus 
tract discharging pus. 

Operative Findings. — Sinus led into region of upper glands beneath sternomastoid. 
Mass of glands surrounded tract. Glands and tract excised. (Dr. John M. Hanford.) 

Pathology. — Mass 5 x 3 x 2.5 cm. had two cavities filled with pus, surrounded by 
fibrous tissue. Cavity lined by stratified squamous epithelium, beneath which was large 
amount of lymphoid tissue. There were short epithelial lined diverticula in wall. 

Result. — Two months no recurrence. 

Remarks. — Pre-operative and operative diagnoses were tuberculosis of lymph-glands. 

Hospital No. 681 18; age, thirty-five; sex, female; occupation, nurse. Ante-operative 
duration, twenty-four months; side, left. Previous operation, none. 

Symptoms and Signs. — Swelling barely visible until two and one-half months ago; 
since then gradual increase in size. Hemispherical fluctuant mass 4x4 cm. not attached 
to surrounding structures. 

Operative Findings. — Cyst 3x5 cm., not very adherent, contained thick, dark, gru- 
mous material. It was beneath sternomastoid. (Dr. John M. Hanford.) 

Pathology. — It had a smooth glistening lining of stratified squamous epithelium 
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beneath which was thick layer of lymphoid tissue. There were enlarged lymph-glands 
with it. 

Result. — Six months no recurrence. 

Remarks. — Pre-operative diagnosis was tuberculosis of lymph-glands. 

Hospital No. 48172; age, thirty-five; sex, female; occupation, housewife. Ante- 
operative duration, four months; side, left. Previous operation, none. 

Symptoms and Signs. — Mass gradually increased in size. Under left angle of 
jaw, smooth, soft, fluctuating mass, slightly movable, size 4 cm. in diameter. 

Operative Findings. — Under left angle of jaw was mass of enlarged broken down 
glands. It was attached to submaxillary gland and extended up to ear. Freed from 
carotid, internal and external jugular veins. (Dr. Clarence A. McWilliams.) 

Pathology. — Irregular fibrous mass 3x2x1 cm. with a collapsed cyst in it lined 
with squamous epithelium covering fibrous tissue in which were masses of lymph fol- 
licles. About it were lymph-glands which showed chronic inflammation. 

Remarks. — Pre-operative and operative diagnoses, tuberculosis of lymph-glands. 

Hospital No. 21507; age, twenty-three ; sex, male; occupation, steam fitter. Ante- 
operative duration, fifteen months; side, right. Previous operation, none. 

Symptoms and Signs. — Mass gradually increased in size until three months ago when 
it grew rapidly larger. In submaxillary region was soft, fluctuant rounded swelling 
4 cm. in diameter. 

Operative Findings. — Discrete thin-walled cyst under deep fascia and anterior to 
sternomastoid, slightly adherent to surrounding structures. It was oval and contained 
a thin turbid fluid like sebaceous material found in dermoid cyst. (Dr. E. Eliot, Jr.) 

Pathology. — .Thin-walled sac 5 cm. in diameter .2 cm. in thickness. The inner sur- 
face was slightly granular, lined by stratified squamous epithelium. Outside of this 
was a large amount of lymphoid tissue. 

Result. — Seventeen months no recurrence. 

Hospital No. 23027; age, sixteen; sex, female; occupation, school. Ante-operative 
duration, forty-eight months; side, left. Previous operation, none. 

Symptoms and Signs. — Swelling size cherry which stood out on twisting neck to 
right. Gradual increase in size. Mass in anterior triangle of neck 5x5 cm., soft, fluc- 
tuant, not attached to skin or deeper parts. 

Operative Findings. — Discrete mass, under platysma and lying on great vessels, 
with one prolongation attached to parotid gland. (Dr. Clarence A. McWilliams.) 

Pathology.— Mass 4x4 cm.; surface covered by fine adhesions. Cavity filled with 
light, yellow, cheesy material. Lined by squamous epithelium beneath which was a thic 
layer of lymphoid and connective tissue. 

Result. — Twelve months no recurrence. 

Hospital No. 23482; age, five; sex, female; occupation, child. Ante-operatne 
duration, forty-eight months ; side, left. Previous operation, thirteen weeks ago incision 
and drainage by family doctor. 

Symptoms and Signs. — Swelling gradually increased in size until operation t irtcen 
weeks ago. Since then there had been intermittent discharge of yellow purulent materia . 
Occasionally cyst filled and became painful. Just to left of midline in lower anterior 
triangle was a tiny dry reddened sinus mouth. , 

Operative Findings. — Sinus extended downward beneath the skin about 2.5 cm - a ” 
upward 1 cm., entering a cyst about size of hazel nut. The inferior portion was c ose > 
adherent to sheath of great vessels, where it ended blindly. (Dr. E. Eliot, Jr.) 

Pathology. — Cyst and tract lined with squamous epithelium beneath which was t^^ 
layer of lymphoid and connective tissue. There were short diverticula in the wa 
with similar epithelium. 

Result.- — Twenty-four months no recurrence. Ante- 

Hospital No. 77179D ; age, twenty-three ; sex, female; occupation, housewi e. 
operative duration, two months; side, left. Previous operation, none. 
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Symptoms and Signs. — Swelling had gradually increased in size and at times caused 
difficulty in swallowing. In carotid triangle was firm, rounded, loosely attached mass 
beneath the sternomastoid anteriorly. 

Operative Findings. — Beneath the mesial border of sternomastoid and adherent to 
it was a moderately firm, yellowish mass adherent also to big vessels. It was cystic 
and contained thick yellowish material. (Dr. Dudley Morris.) 

Pathology. — Sac is 18 mm. in diameter and 2 mm. in thickness lined with finely 
granular contents. The lining was stratified squamous epithelium beneath which was a 
thick layer of lymphoid tissue. Outside of this was a dense layer of stratified connec- 
tive tissue. 

Hospital No. 71663D; age, thirteen; sex, female; occupation, school. Ante-operative 
duration, two months ; side, right. Previous operation, none. 

Symptoms and Signs. — Swelling had gradually increased in size. 

Operative Findings. — Cystic mass in carotid triangle, attached to great vessels and 
beneath hyoid. Cyst filled with thin, necrotic material. (Dr. Dudley Morris.) 

Pathology. — It was lined with stratified squamous epithelium and had lymphoid 
tissue in wall. j 

Hospital No. 69424; age, twenty-six; sex, male; occupation, car tracer. Ante- 
operative duration, three months ; side, right. Previous operation, none. 

Symptoms and Signs. — Sudden appearance of swelling which had gradually increased. 
In upper half of neck was 7x8 cm. cystic movable swelling, underneath anterior border 
of sternomastoid. It extended to midline and level of thyroid cartilage and lower border 
of jaw. 

Operative Findings. — Soft encapsulated cyst 6x6 cm. filled with creamy yellowish 
fluid. It lay under the anterior border of the sternomastoid, over the scalene muscles, 
behind the sheath of the internal jugular; the upper border was on the posterior belly 
of the digastric. (Dr. John M. Hanford.) 

Pathology. — Cyst was 5 x 2.5 x 2.5 cm. lined with smooth, shiny, stratified, squamous 
epithelium beneath which was a thick layer of lymphoid tissue. One lymph-gland 
attached to capsule. 

Hospital No. 69638; age, twenty-three; sex, female; occupation, housewife. Ante- 
operative duration, two months; side, right. Previous operation, none. 

Symptoms and Signs. — Sudden appearance of swelling size of moth ball which has 
gradually increased in size. Very recently there has been slight boring pain in swelling. 
In upper cervical region, underneath sternomastoid, was 6x4 cm. faintly cystic, mov- 
able mass. 

Operative Findings. — Cyst lay under the upper end of sternomastoid, projecting 
slightly in front and back of it. The upper end was against the transverse process of 
the atlas. There were a few firm adhesions. The cyst extended down to the junction 
of the facial vein with the internal jugular vein. The spinal accessory nerve was adher- 
ent to the posterior-superior surface of the cyst. (Dr. John M. Hanford.) 

Pathology. — A partly collapsed cyst 4 cm. long with walls 4 mm. thick and contain- 
ing 10 c.c. of thick pallid semipuruient material. A smear of this showed many pus 
cells, flat epithelial cells and a few cholesterol crystals. It was lined with squamous 
epithelium and granulation tissue and had a few germinal centres in the thick fibrous 
wall. Two small lymph-nodes were with it. 

Remarks. — Pre-operative and operative diagnoses— tuberculosis of lymph-glands. 

SYNOPSES OF FOUR BRANCHIAL FISTULAS 

Hospital No. 34499J age, seven; sex, female; occupation, school. Ante-operative 
duration, congenital; side, bilateral. Previous operation, none. 

Symptoms and Signs. — Since birth bilateral pinhead-sized openings in neck at level 
of thyroid cartilage; five years ago swelling appeared around the opening on right and 
this had gradually enlarged. Three years ago mucoid, clear discharge appeared here 
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which later became purulent. The left side discharged occasionally. Often tasted foul 
material. On either side of thyroid cartilage, near midline was a pin-hole openin'' 
On the right it was surrounded by 2x6 cm. swelling which on squeezing exuded 
thick pus. 

Operative Findings. — Fistulous tract superficial at first and then ran under sterno- 
mastoid. An inserted probe came out above and behind tonsil. Tract completely excised. 
(Dr. Clarence A. McWilliams.) 

Pathology— The tract was lined with stratified epithelium and surrounded by lymph- 
oid tissue. It passed through striated muscle and had numerous diverticula passing out 
into the muscle. In the muscle close to the wall at one point was a group of serous 
glands (similar to the ones found in the capsule of the tonsil). Here near the pharyn- 
geal end of the tract the epithelium was stratified columnar like the pharyngeal epithelium. 

Result. — Ten years no recurrence. 

Remarks. — Bilateral, right — complete. Patient’s father, brother and female cousin 
on father’s side, and paternal grandfather, all have bilateral cervical fistulas. Another 
brother (Case No. 69973) has branchial appendage and cleft palate. 

Hospital No. 65546; age, eleven; sex, female; occupation, school. Ante-operative 
duration, congenital ; side, right. Previous operation, none. 

Symptoms and Signs. — Since birth pin-hole opening in the right side of neck; nine 
years ago it discharged a little pus when she had pneumonia. Opening had persisted 
with slight discharge and two weeks ago tender, red swelling appeared around opening, 
discharging thick, greenish pus. Two centimetres above inner end of sternomastoid at 
its anterior border was a globular cystic ix 1 cm. swelling. No deep tract can be felt. 

Operative Findings. — A probe passed into opening went to lower margin of man- 
dible. The tract surrounded by thick fibrous tissue, except at inner end, where it was 
very friable. Most of tract was superficial to deep cervical fascia. Its upper end was 
close to the cornu of the hyoid. Inner end of tract tore off and it was carbolized. 
(Dr. John M. Hanford.) 

Pathology. — Tract was 4.5 cm. long. The soft lining was plicated, practically occlud- 
ing it. The wall varied in thickness from .1 to .2 cm. The tract was lined by stratified 
columnar epithelium with a dense layer of lymphoid tissue about it. 

Result. — Sixteen months no recurrence. 

Remarks. — External incomplete. 

Hospital No. P. P. ; age, five; sex, male; occupation, school. Ante-operative dura 
tion, congenital-; side, right. Previous operation, none. 

Symptoms and Signs. — At birth a pinhead-sized pimple noticed on right side of 11 ec ’• 
Three years ago swelling opened and discharged small amount of mucoid materia . 
Since then the fistula closed and opened intermittently, the discharge being more pro use 
when the child had a cold. Occasionally a small swelling formed about the opening. ^ 
two years had a dry cough worse at night, and when the sinus was not discharging, 
anterior border of right sternomastoid about 3 cm. above sternoclavicular junction was 
soft, non-tender, fluctuating cystic mass, 3 mm. in diameter, with a pinhead, re is 
area in the centre. Cystic mass became a little larger on coughing. . 

Operative Findings. — The tract went through platysma, sheath of sternomasto^ 
and carotid sheath between the carotid artery, internal jugular vein and vagus nerve- ^ 
was in intimate contact with the vagus for a short distance and slightly adherent 0 
at one point. It then coursed obliquely upward and backward to the pharynx, w 
it ended blindly. The pharyngeal end was thin and friable. (Dr. Louis Carp.) ^ 

Pathology. — The excised tissue 3 cm. long was fibrous and muscular an 
narrow tract contairing mucoid material passing through it. The tract was n _ 

stratified squamous epithelium with a great deal of lymphoid tissue imme late > * ^ 
rounding. It passed through a mass of striated muscle in which were severa groups 
nerve fibrils. 
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Result. -Day of operation cough stopped; twenty-four months no recurrence or 
cough. Forty-eight months no recurrence or cough. 

Remarks. Incomplete external. Symptoms of vagus nerve irritation. 

Hospital No. 69x88; age, eight; sex. female; occupation, school. Ante-operative 
duration, congenital ; side, left. Previous operation, none. 

Symptoms and Signs. At birth small opening just to left of midline in lower part 
of neck. Since tonsillectomy five years ago had discharged “pus”. There was a stick- 
ing pain locally and on swallowing. There was slight swelling around opening when 
it closed. There was about one-half teaspoonful discharge a day. Opening just below 
level of cricoid along anterior margin of sternomastoid. Tract could be felt a few centi- 
metres under skin upward. No opening in pharynx. 

Operative bindings. — Fluid in injected sinus came out in pharynx. The tract 
extended upward beneath tendon of digastric muscle and hypoglossal nerve and then 
dipped down to pharynx. The tract was dissected out to this point. Stump carbolized 
and sewn over. (Dr. Frank L. Meleney.) 

Pathology. — Elongated mass of purplish tissue 5.5 cm. in length. At one end was an 
elliptical piece of skin with a 2 mm. opening in the centre. The wall of the tract was 
white and 1 mm. thick. Tube surrounded by thin layer of fibrous tissue in which were 
patches of lymphoid tissue and directly outside of this striated muscle. In one part the 
tube was lined by stratified squamous epithelium and near the pharyngeal end by strati- 
fied columnar epithelium. 

Remarks. — Complete fistula. 

Result. — Seven months — no recurrence. 

SYNOPSES OF FOUR P.RANCHIAL APPENDAGES 

Hospital No. 69973 ; age, twenty ; sex, male ; occupation, farmer. Ante-operative 
duration, congenital; side, left. Previous operation, none. 

Symptoms and Signs. — Presence of mass in lower anterior part of neck 2 cm. above 
sternoclavicular junction. At anterior border of sternomastoid was a pinhead-sized dimple 
beneath which was an irregular cartilaginous flexible mass 2 cm. in diameter attached 
to skin and apparently to the anterior border of the sternomastoid. 

Operative Findings. — The mass was adherent to the skin and the sternomastoid. 

It contained cartilage with a few sharp projections. The cartilage lay between the 
platysma and the tendon of the sternomastoid muscle. (Dr. William Barclay 
Parsons, Jr.) 

Pathology. — The cartilage was of the elastic type like that of the auricle. It was 
surrounded by perichondrium and the dimple in the skin was due apparently to close 
attachment of skin to perichondrium. There was evidence of cartilage proliferation at 
one point on the periphery. 

Remarks. — Operated on for cleft palate in infancy. Has right congenital inguinal 
hernia. (This patient is brother of Case No. 34499-) 

Hospital No. 37556; age, seventeen months; sex, male; occupation, infant. Ante- 
operative duration, congenital ; side, left. Previous operation, none. 

Symptoms and Signs. — Mass present since birth, had not increased in size. In left 
side of neck over centre of sternomastoid at anterior border was a rounded, soft, pro- 
truding mass 2 cm. in diameter. A cord-like structure ran from it toward the midline 
where it became lost. 

Operative Findings. — On opening subcutaneous tissue a bar of cartilage 1 cm. long 
was found which passed backward and outward. It did not connect with a cyst or cleft. 
(Dr. Allen O. Whipple.) 

Pa th 0 lo gy. — Nipple-shaped mass 1 x 1.5 cm. covered by normal hairy skin and subcu- 
taneous fat. In the centre was an oval mass of fibrocartilage 1x2 mm. 

Result. — Two months no recurrence. 
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Hospital No. 1377950 ; age, five ; sex, female ; occupation, child. Ante-operative 
duration, congenital ; side, left. Previous operation none. 

Symptoms and Signs. — Growth had gradually increased in size. In front of ear and 
attached to tragus is a bilobed, cartilaginous growth, freely movable. 

Operative Findings. — Excision. (Dr. John M. Hanford.) 

Pathology. — The growth is normal hair-bearing skin and subcutaneous fat 7 mm. 
long with a bar of fibrocartilage 1 mm. in its centre. 

Result. — Twenty-four months no recurrence. 

Hospital No. 67433; age, twenty-six; sex, male; occupation, shipping clerk. Ante- 
operative duration, congenital ; side, left. Previous operation, none. 

Symptoms and Signs. — Gradual increase in size. Prominent nipple-like projection 
1.5 cm. long in left lower anterior triangle of neck. It was stiffened by a firm cartilage- 
like central bar which extended subcutaneously. 

Operative Findings. — Mass covered with skin and subcutaneous tissue and in its 
centre was a stiff bar of cartilage. It was adherent to platysma. (Dr. C. L. Janssen.) 

Pathology. — Gross specimen was lost. 

SYNOPSES OF FOUR BRANCHIAL EPITHELIOMAS 

Hospital No. 35740; age, fifty-one; sex, male; occupation, cleaner. Ante-operative 
duration, two months; side, right. Previous operation, incision and drainage of mass 
above the present one fifteen years ago. Drained for one year. 

Symptoms and Signs. — Swelling increased in size rapidly and at times decreased. 
Recently pain, redness, tenderness and softness. Mass was ovoid, extended from midline 
outward 10 cm. and was 7 cm. vertically adherent to all structures, surface coarsely 
nodular, hard and fluctuant in lower portion. 

Operative Findings. — Mass composed of firm but friable tissue separating numerous 
cystic cavities which contained a small amount of cloudy fluid under slight tension. 
Exploration and biopsy. (Dr. James A. Corscaden.) 

Pathology. — An invasive tumor forming cyst-like spaces with papillary projections 
lined with squamous epithelial tumor cells and mitoses averaged two to every high 
power field. Little differentiation and no tendency to pearl formation. 

Result. — Four months, died (cachexia). 

Hospital No. 18576, 20026, 23080; age, sixty-seven; sex, male; occupation, laborer. 
Ante-operative duration, six months ; side, right. Previous operation, none. 

Symptoms and Signs. — Growth increased rapidly in last three months, forming a 
sinus discharging cheesy material. When sinus closed mass grew larger. A firm 
fluctuant mass 5x5 cm. attached to reddened skin and deeper structures. 

Operative Findings. — Mass 5x5 cm. firmly adherent to surrounding structures aiu 
internal jugular vein. A prolongation ran back to the base of the skull. (Dr. Clarence 
A. McWilliams.) . . 

Pathology. — A relatively undifferentiated neoplasm composed of strands of cujoi a 
and squamous cells with a tendency to necrosis, mitoses averaged three to every ng 
power field. It tended to form small cystic spaces with papillary projections into t ten 
lined with tumor cells. 

Result. — Six months local reappearance, exuberant granulations and foul ocor. 
Excised, seven months post-operative; wound healed and health improved. Nine mon 
reappearance, again excised. X-ray therapy, twenty-four months; died (cachexia;. 

Hospital No. 2351 1; age, forty-two; sex, male; occupation, waiter. Ante-opera 1 
duration, one month ; side, left. Previous operation, none. 

Symptoms and Signs. — Growth started as size of plum; had not increased 111 S1 J 
For one week it had been painful and for three days there had been difficulty in 
ing. In front of sternomastoid about in centre was a hard mass 5x2x3 cm. a 
to deeper structures but not to skin. 
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Operative Findings. — Mass size of egg- firmly adherent to sternomastoid. Hard and 
infiltrating specimen excised. (Dr. George E. Brewer.) 

Pathology. — Relatively undifferentiated squamous cells. There was a tendency 
to form small cystic spaces with papillary projections into them— lined with tumor cells. 
Mitoses average one to every high power field. Spaces not due apparently to necrosis of 
cells as there are no necrotic cells in them and the lining has not degenerated. 

Result. — Two months lost ten pounds. Mass larger in eight months, losing weight 
and strength in spite of X-ray therapy. Wound discharging. Nine months, died (cachexia). 

Hospital No. 96387; age, sixty; sex, male; occupation milling. Ante-operative 
duration, twelve months ; side, right. Previous operation, none. 

Symptoms and Signs. — Swelling size of marble, which had gradually increased in 
size. Severe pain radiating to scalp and behind ear for four months. Recently voice 
hoarse, dry cough, loss of weight. Emaciated man in pain. Nose, pharyngeal examina- 
tion negative. Swelling 9.5 x 4.5 cm. projected 3 cm. over middle of sternomastoid and 
extended into anterior triangle of neck. Nodular firmly adherent and anteriorly an area 
of softening. 

Operative Findings. — Biopsy — softened area contained thick pus. (Dr. Louis Carp.) 
Pathology. — The growth made up of epithelial-cell masses with only slight tendency 
to differentiation and pearl formation. Some collapsed cysts lined with many layers 
of squamous tumor cells. Few mitoses. 
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CERTAIN EFFECTS OF OBSTRUCTION OF THE BILE DUCTS* 
By Virgil Sheets Counseller, M.D. 

op Rochester, Minn. 

FELLOW IN SURGERY, THE MAYO FOUNDATION 

T he gross and microscopic anatomy of the biliary system has been stud- 
ied by many investigators since the time of Kiernan in 1833,. His thesis 
on the anatomy and physiology of the liver gave the first comprehensive 
description of its intimate structure and functional activity. He gave par- 
ticulai attention to the ultimate connection of the bile-ducts with the hepatic 
cells, and made his observations by means of a hand lens and injection of the 
biliary system with cinnabar and oil of turpentine. 

Grossly he divided the biliary system into the gall-bladder, the common and the 
cystic ducts, the common hepatic and the right and left hepatic ducts, which divided and 
subdivided until they united with the hepatic cell columns. The ducts diminished in 
diameter from the common duct, which averaged approximately 5 mm., to the terminal 
branches measuring 0.2 nun. in diameter. 

He described a few accessory gland-like structures found lying entirely within the 
walls of the ducts, communicating with the lumen by numerous minute orifices. In the 
pig, sheep and horse they surrounded the wall completely, anastomosing within it, and 
opening on the lumen from all sides. In man, hotvever, they were arranged in two 
rows on opposite sides of the ducts with the orifices preserving the same relationship. 
Theile, in 1840, by means of similar injections observed that these structures consisted 
of branching clusters terminating frequently in small caecal diverticula. He considered 
them mucous glands, comparable to the meibomian glands of the eye. 

Beale in 1856 3 and again in 1889, 1 after extensive researches devoted to the subject, 
confirmed and extended the observations of Kiernan and Theile. Like Kiernan his 
attention was centred especially on the bile-ducts and on their connections with the 
hepatic cells. He measured the bile-ducts throughout the descending order of branches 
and showed that their terminations were directly continuous with the columns of hepatic 
cells which he stated lay within a cell-containing membrane. The portion of the duct 
which joined the terminal bile-duct to the cell-containing membrane was 0.003 of an inch 
in diameter and was the weakest point in the entire biliary system. This portion was 
devoid of epithelium and was extremely likely to rupture even with the most gentle 
manipulation. 

Beale called the mucous glands of Kiernan and Theile parietal sacculi, considering, 
them epithelial rather than mucous glands. He found that they occurred in the common 
and hepatic ducts and in all of the intrahepatic branches as far as those measuring 
1/125 of an inch in diameter. He found, also, that while anastomosis between parieta 
sacculi frequently occurred within the walls of the ducts, quite as often it took P a <- e 
outside them and within the parenchyma of the liver by means of irregular canals sprin 0 
ing from the terminal cecal diverticula. 

This extraductal network of canals was also noted by Weber, who named tien 
vasa aberrantia. Kolliker described them as existing (1) in the left triangular igamen * 
six to ten or m ore canals measuring 0.006 to 0.027 inch in diameter, anastom osing — 

* Thesis submitted to the Faculty of the Graduate School of the University of M'" 
nesota in partial fulfilment of the requirements for the degree of Master o ci 
Surgery, August, 1926. 
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loops and consisting of a basement membrane lined with small cuboidal cells; (2) in the 
membraneous bridge which unites the spigelian and right lobes behind the inferior vena 
cava, in the membranous band which frequently covers the umbilical vein, and at the 
edge of the cystic fossa, and (3) in the transverse fissure of the liver. Here they are 
most prominent and arise from the right and left hepatic ducts as numerous fine 
branches, distributed through the connective tissue of the capsule of Glisson, covering 
the fossa and forming a network which unites the two branches within the liver. Weber 
considered them aberrant biliary ducts, their function being to bring the bile into closer 
communication with the venous and arterial vaginal plexus for the purpose of concen- 
tration. Toldt and Zuckerkandl, on the other hand, believe these structures represent 
the ductal remains of degenerated hepatic parenchyma. 

However, partial sacculi and vasa aberrantia assume importance if considered in 
the light of the work of Sweet, who recently reviewed the work of Beale and added a 
further contribution to the subject. If, according to the hypothesis of Beale, these struc- 
tures were to be considered as small gall-bladders, then they should show some change, 
either functional or anatomic following cholecystectomy. In animals without the gall- 
bladder, such as the horse, Sweet found the sacculi to be large and numerous, whereas 
in animals with gall-bladders, they were flattened and inconspicuous. In dogs after 
cholecystectomy he noted an immediate rise in blood cholesterol which returned to 
normal after forty days. Coincident with the fall in blood cholesterol the parietal 
sacculi enlarged and became hypertrophied. He therefore believed that these structures 
took over the function of absorbing cholesterol from the bile which Boyd has demon- 
strated in the normal gall-bladder, in other words, that the parietal sacculi were actually 
subsidiary gall-bladders. 

The bile-ducts ramify in the portal cannals surrounded by Glisson’s 
capsule. Each branch is accompanied by a branch of the hepatic artery and 
portal vein. According to Mall the intrahepatic branches are divided into 
at most six orders, the terminal branches arising from the fourth, fifth 
and sixth. 

The biliary tree is of tremendous importance in obstructive lesions, since 
any obstruction to the common duct will affect the entire system. 

The effect of lesions of the gall-bladder and ducts on the liver has been 
known for many years. However, a determination by actual measurement 
of the variation in size of the entire biliary tree under such conditions has not 
been made so far as I can discover. 

Frerichs, in 1858, made the first comprehensive study of the subject and his con- 
clusions have in the main been confirmed by subsequent investigators. Wyes and Leyden 
tied off the common bile-ducts in cats and dogs, and observed the resulting dilatation of 
the biliary passages with the associated fatty changes in the hepatic cells. Mayer, in 
1872, repeating this work, obtained the same results, but also found atrophy of the 
hepatic cells together with lymphocytic infiltration of the parenchyma. In the same 
type of experiment, Legg, in 1873, noted among the earliest clinical phenomena, emacia- 
tion and jaundice. Dilatation of the ducts extending to the smallest radicles was seen, 
and a marked increase in the connective tissue surrounding them. From the absence of 
glycogen in the cells he concluded that the glycogenic function of the liver was soon lost. 
This work was extended by Harley and Barratt, who ligated the left hepatic bile-duct 
in a number of cats and found that there was scarcely any gross change in the biliary 
system within four months. After six months, however, the capsule was wrinkled and 
the lobules were more prominent on the left than on the right. After twelve months 
there was marked atrophy of the left lobe and considerable superficial scarring. The 
bile-ducts were dilated throughout their course, were tortuous, varicose, and filled with 
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viscid yellowish fluid. Microscopically, atrophy of the hepatic cells was visible with 
marked deposition of fibrous tissue at the terminal bile-ducts and proliferation of the 
finest terminal branches. In short, cirrhosis had resulted from chronic obstruction of 
the ducts. More recently, Rous and Larimore : ' 2 have extended these experimental 
observations. 

In regard to the liver of man, Ford and Weber were among the earliest to draw 
attention to the changes occurring in the bile-ducts and parenchyma from obstruction due 
to stone, confirming in general the results obtained by experiments on animals. 


In this study I wish to show the extent of the injury in various types of 
obstruction by means of actual measurement of the ducts. The celloidin- 
injection and corrosion method, which has been used, is one which lends itself 
particularly well to the purpose. It was often employed by earlier anatomists 
in the demonstration of the vascular systems of normal structures and occa- 
sionally of diseased organs, although not so often as its usefulness warranted. 
More recently it has been applied to the kidney by Golubew, Brodel, Hinman, 
Morison and Brown ; to the lungs by Marquis, and to the submaxillary glands 
by Flint and Marshall. The specimen so produced is easily studied, and 
forms a valuable addition to any pathologic museum, especially if exhibited 
along with the gross specimens preserved by the usual methods. 

The material for study was obtained from subjects at necropsy. For com- 
parison, normal livers were injected and casts made of the biliary trees. A 
number of livers affected by various lesions of the biliary tract were then 
obtained and similar preparations made. Four series of preparations have 
been made : one showing the normal, one the effect of various grades of chole- 
cystitis, one of cholecystectomy and one) of benign and malignant strictures 
of the common duct. 

The method has been that used by Hinman, Morison and Brown with 
certain important modifications. As soon after death as possible the liver is 
dissected from the abdomen with the diaphragm and as much of the superioi 
and inferior vena cava as possible. The gastrohepatic omentum, containing 
the portal vein, hepatic artery, and bile-duct, is severed close to the duodenum. 
Great care is taken not to injure the capsule of the liver at any situation, 
or leakage will occur. Cannulas with as wide a lumen as possible are then 
placed in the portal vein and common duct, and a stab hole made in the 


fundus of the gall-bladder. 

The portal vein is connected by rubber tubing to an ordinary cold water 
faucet and the liver immersed in a tank of cold water. The tap is gradua y 
turned on until there is a free flow from the hepatic veins and the li\ei 
tense almost to the bursting point. I have not found it necessary u ^ e ^ 
isotonic solution in washing the organ before injection of either the bi e uc ^ 
or blood-vessels, ice cold water being entirely satisfactory. Washing is ca 
ried on for varying periods up to twelve hours. It is difficult to remove 
bile from the system of blindly ending ducts, but satisfactory casts can 
obtained only when this has been successfully accomplished. 1 ^ 

pressure within the caspule is used, first, to squeeze out as mac : i ^ 

possible, and second, to cause the water to filter through into ie 
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wash out the viscid material. Puncturing the gall-bladder prevents over- 
distention of that organ. When washing is complete the liver is removed 
from the tank and wrapped in towels; weights up to fifteen pounds are then 
laid on it. The towels are changed frequently so that in a few hours the 
accumulated fluid is pressed out and the organ assumes a shrunken appearance 
and clay-like consistence. This method was first advocated by Beale, and 
with it I have been able to produced improved specimens. 

The cystic duct is next clamped off and the liver connected to the injection 
apparatus (Fig. i). This consists of a gas cylinder A, connected through 



a needle valve B to a lead bottle C. To this any number of injection bottles 
D and E, containing injection fluid can be connected, according to the num- 
ber of vessels to be injected. A manometer G records the pressure. The 
injection fluid consists of a solution of celloidin in acetone prepared accord- 
ing to the method of Hinman, Morison and Brown. Although I keep the 
stock solutions as recommended by them, I do not use any fixed dilution 
for injection, but vary it according to the vessel to be injected and the types 
of injection required. Experience will determine the most suitable consist- 
ence. For the bile-ducts I find that a preliminary injection of colloidin of 
so watery a consistence that it drips easily from a glass rod, followed by 
one of the consistence of thick cream, gives satisfactory results. I have 
discarded the dyes commonly used as coloring agents, since I have found 
artists' oil paints of any standard quality superior, particularly in the smaller 
branches where an opaque bright permanent color is desirable. 

Before the tube from the injection bottle is connected to the cannula, it 
should be filled with fluid to exclude as much air as possible. All connections 
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are then made tight and the pressure rapidly raised to 360 mm. of mercury 
and maintained at that level for six hours. At the end of this time the thick 
solution is substituted for the thin and injection proceeded with for another 
period of from twenty-four to thirty-six hours at a pressure of 200 mm. At 
the same time a slow stream of cold water is run through the portal vein in 
order to wash out the accumulated acetone and facilitate the hardening of the 
celloidin in the smaller branches. The long period of injection serves the 
purpose of filling all the branches completely, so producing a solid cast, and at 
the same time prevents shrinkage which might take place if hardening 
occurred after the pressure was released. Sections for microscopic examina- 
tion can he taken at any time after the medium in the smaller branches is set. 

By palpating the common duct one can judge how hardening is progress- 
ing ; as soon as it is considered complete the liver is removed from the tank 
and immersed in concentrated hydrochloric acid for from four to five days. 
The parenchyma is rapidly corroded; any material adhering to the branches 
of the bile-duct is washed away with a fine stream of cold water. A perfect 
specimen including the cast of the parietal sacculi and vasa aberrantia should 
be produced. The specimen should be mounted on a sheet of glass perforated 
with small holes, through which the branches can be secured with fine thread. 
It is then sealed in a jar containing a sprinkling of camphor on the bottom 
covered by a sheet of wet blotting paper, according to the method of 
Lundquist and Robertson. By this means the celloidin is prevented from 
drying and becoming brittle. 

Results of Study . — In all, twenty-six livers of the four types previously 
mentioned, were treated in this way. In one instance of malignant stricture 
of the duct a double injection of the portal vein and bile-duct was made. 
The calibre of the ducts was measured as accurately as possible with line 
external calipers and a screw gauge. Although shrinkage has been eliminated 
as much as possible by hardening the cast under long-continued pressure, 
there is no doubt that a certain amount occurred, but it was so slight as to be 
practically negligible. Since this factor can be taken as constant throughout, 
the method and conditions being identical for all cases, the measurements 
afford a good index of the changes in internal diameter of the common 
hepatic ducts, right and left hepatic ducts, and branches of the first, second, 
third, fourth and fifth orders. 

A thorough study of the casts of ten biliary trees from normal liveis was 
first carried out in order to establish a criterion for the comparison of norma 
types. (Fig- 2 •) The common and hepatic ducts form a comparative) 
slender trunk varying in diameter from 2.1 to 4.8 mm. Five millimetres was 
therefore taken as the greatest normal diameter in these passages. ^ lin 
the hilum of the liver the common hepatic duct divides into right anc e t 
branches and these in turn form five or six smaller branches. By a descent 
ing order of divisions, diminishing in size but increasing in number, 
remainder of the tree is built up until at the fifth order the ducts ia; 
become mere filaments. The right hepatic duct varies in diameter from 
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to 3.4 mm., the left from 1.4 to 3.6 mm. Sometimes the left duct is wider 
than the right, although the reverse is more often true. Branches of the first 
order vary from 1.1 to 2.2 nun. in diameter, those of the second from 0.8 to 
1.5 111111., those of the third from 0.3 to 0.8 mm., those of the fourth from 
0.1 to 0.3 mm., and those of the fifth from 0.05 to 0.1 mm. (Table I.) 

So far as the ducts themselves are concerned and exclusive of the vasa 
aberrantia, no anastomosis between the two sides was found as far out as the 
fifth order of branches, a condition which was also demonstrated in the portal 



Fig. 2. — Normal biliary tree. 


vein. That is to say, outside the bile canalicular and capillary anastomosis 
there is no gross anastomosis between the right and left branches of bile- 
ducts or portal vein. In the case of the hepatic artery, an anastomosis of 
arterioles from side to side is usually established (Mclndoe). 

As Mall has shown, the finest bile-ducts are given off from the fourth and 
fifth order of branchings onward. In some of the injections as many as 
six orders could be counted, although many terminated at the fourth division. 
It can, therefore, be assumed that the celloidin has penetrated to at least 
within one branch of the hepatic columns or just proximal to those finer ducts 
which undergo such marked proliferation in cases of obstructive biliary cir- 
rhosis. The ducts at this point were estimated by Beale to measure from 0.1 
to 0.2 nun., which conforms quite accurately to the gross measurements which 
I have made. 

The vasa aberrantia and parietal sacculi are demonstrated by this method 
and are revealed as a number. of anastomosing tubules arising from opposite 
sides of the ducts and appearing as tortuous, curled, branching processes 
ending frequently in cap-like dilatations. In the transverse fissure they 
form a slight anastomosis between the right and left hepatic ducts. The 
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parietal sacculi sprout from the opposite sides of the lumen, and within the 
wall form an anastomosing cluster of small vessels dilated at the distal ends, 
and frequently connected with the vasa aberrantia. It is rather curious that 
practically all the branches of the biliary tree and the vasa aberrantia arise 
from opposite sides of the duct along the lines of the parietal sacculi. In 
general, therefore, the wall of the duct has two smooth surfaces separated 


Table I. 

Dimensions of Normal Biliary Tree. 


Case 

Age, sex 

Diagnosis 

Diameter of ducts, mm. 

Hepatic 

Successive branches in descend- 
ing order 

Common 

Left 

Right 

First 

Second 

Third 

Fourth 

Fifth 

I 

25 

F 

Placenta previa 

4.0 

3-5 

3 -o 

2.1 

i -5 

O.7 

0.1 

1 

0 


Tumor of brain 

3-0 

2.7 

2.2 

1-5 

0.9 

O.4 

0.2 


3 

57 

M 

Carcinoma of stomach 

4.0 

3 -i 

4.0 

2.0 

1. 1 

0.8 

0.2 

O.I 

4 

47 

M 

Carcinoma of nose 

| 


3 -i 

2.2 

. i -4 

0.6 

0.3 


5 

67 

F 

Tumor of brain 

3-8 

2.4 

2.6 

1.2 

1.0 

0.8 

0.2 

O.I 

6 

21 

F 

Dermatomyositis 

3-9 

2.6 

2.8 

1.4 

1. 1 

0-5 

0.3 

O.I 

7 

54 

F 

Coronary thrombosis 

3-8 

3-0 

3-1 

2.0 

1.2 

0.6 

0.2 

0.07 

8 

3 i 

F 

Pyelonephritis 

2.1 . 

1,4 

1.6 

1. 1 

0.8 

0.3 

0.1 

0.05 

9 

43 

M 

Tumor of cord 

4.8 

3-6 

3-2 

2.0 

1.0 

0.5 

0.2 

O.I 

10 

50 

M 

Syphilis of central nervous 
system 

4.6 

3-0 

3-4 

2.0 

1.0 

0-5 

0.1 

0.05 


by two rows of afferent ducts. The parietal sacculi can be traced thiongi° u 
the course of the duct as far out as those measuring o.i nun. in diameter. 

Cholelithiasis. — Eight specimens were from cases in which the presence 
of stones in the gall-bladder was revealed only at necropsy. In all cases 
careful clinical examination had failed to elicit any symptoms whic 1 
lead one to suspect that stones had passed down the common duct, ^ 
the effect of stones in the common duct may be excluded. In seven o ie 
cases the ducts had evidently dilated slightly, but throughout the w w 
tern. Thus in this condition the diameter of the common hepatic c uc v ^ 
from 6.5 to 1 1. 5 mm., of the right hepatic from 3 to 3 mm., 0 ie 
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hepatic fioni 3.5 to 7 mm., of the first order of branches from 3.5 to 5 mm., 
of the second from 1.7 to 3 mm., of the third from 0.7 to 1.5 mm., of the 
fourth from 0.2 to 0.5 mm., and of the fifth from 0.05 to 0.2 mm. (Table 
II.) Compat ing these with the figures obtained from the normal specimens, 
it will be seen that the increase is fairly uniform throughout, although great- 
est in the extrahepatic duct. This increase in size gradually diminishes 
toward the periphery and is not confined to any one set of branches. In 
Case 2, no dilatation of the ducts occurred and the cast was of an absolutely 



Fig. 3. — Biliary tree of a liver in which the gall-bladder was reduced to a fibrous sac. The gradual increase 

in size of the intrahepatic ducts is shown. 


normal biliary tree. Examination of the gall-bladders in this series brought 
to light some interesting facts. The gall-bladder in Case 2 contained three 
small stones, but to all appearances was normal, showing no inflammatory 
thickening, adhesions, or dilatation. The organ must have preserved at least 
some measure of function. In Cases 12 and 13 the condition was similar, 
although evidence of chronic cholecystitis was more obvious. In Cases 14, 
15, 1 6, 17 and 18 the gall-bladders were filled with stones and showed 
extensive thickening and fibrosis of the walls, and in Cases 17 and 18 the 
gall-bladders were reduced to fibrous sacs and were certainly functionless. 
Case 17 (Fig. 3) is typical of the group. The specimens in this group show 
that apparently there is some direct relation between the amount of dilatation 
of the ducts and the pathologic change in the wall of the gall-bladder. 

Cholecystectomy.— Cases in which cholecystectomy has been performed 
were unsatisfactory, and give few data on the effect of the entire absence of 
the gall-bladder on the biliary passages. In the three cases in this series 
death occurred eight, nine and ten days following cholecystectomy which 
was performed because the gall-bladder was entirely functionless. In none, 
therefore, can any changes be attributed to extirpation of the gall-bladder at 
operation. In these cases dilatation of the ducts was similar to that observed 
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in the previous series, but was most marked in Case 21 (Fig. 4) i n which 
stones were found in the common duct. In Case 19 dilatation was slight and 
a diameter of only 5.1 mm. was attained in the common hepatic duct. At 
operation an internal fistula was discovered between the gall-bladder and the 

transverse colon which 
provided for drainage of 
the biliary system; this 
serves as an explanation 
of the absence of dilata- 
tion of the biliary ducts. 

S tricturcs (Be n i g n 
and Malignant ). — There 
were five cases in which 
the condition was due to 
stricture of the common 
duct. (Table III.) In 
one the lesion was be- 

Fig. 4. — Biliary tree in a case of obstruction of the common duct lfi§T <Uld ill foul it was 
resulting from intermittent attacks of colic. malignant and Caused 

far greater dilatation. Technical difficulties were encountered in introducing 
cannulas into ducts, which were frequently found to be a mass of scar tissue 
at the hilum of the liver, or were disorganized by previous operations; this 
was especially true in cases of benign lesion. In four cases marked chronic 
cholangitis had been established, while in one the process was acute and multi- 



ple abscesses had formed. 

The variation in 
diameter in the hepatic 
ducts lay between 10 and 
30 mm., the right and 
left hepatic ducts being 
from 7.5 to 16 mm., and 
from 8 to 30 mm., re- 
spectively. The extent to 
which the process had 
been carried was indi- 
cated by the dilatation of 
the branches ; the diame- 
ter varied from 4.8 to 13 
mm. for the first order, 



Fig. 5. — Biliary tree in a case of incomplete ^Enviously- 

^ nnmmnn Aunt following cholecystectomy <-ne year previ 


from 3.5 to 8 mm. for Beginning sacculation. 

the second, from 1.4 to 6 mm. for the third, from 0.2 to 1 mm. for tie 
fourth, and from 0.1 to 0.2 mm. for the fifth. The longer and more comp etc 
the obstruction, the greater was the dilatation and the further its exten . 
Between the third and fourth orders of branches, however, a rapid tiansition 
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occurred so that the fifth branching appeared as a terminal filament attached 
to the stubby dilated duct. 

b igure 5 (Case 22) shows the result of a benign fibrous partial stricture 
following cholecystectomy performed one year before. It may be noted 
that a much greater de- 
gree of dilatation exists 
here than in specimens 
of either of the two pre- 
ceding groups. There is 
a more abrupt change 
from the finest terminal 
ducts to the widely 
dilated channels of the 
main trunks, which show 
beginning sacculation of 
their walls. Figures 6 
and 7 (Cases 23 and 24, 
respectively) show the 
biliary trees in two cases 
of complete malignant stricture, the first (Case 23) of six weeks’ and the 
second (Case 24) of eight weeks’ duration. In both, sacculation and vari- 
cosity of the ducts is extreme, with well-marked clubbing and stubbiness of 
the branches of the third and fourth orders giving place to the small terminal 

fifth branches. It is 
also obvious that as the 
walls become thin and 
stretched they become 
smooth and lose their 
parietal sacculi. Nearer 
the hilum of the liver 
the main trunks lie close 
together entirely dwarf- 
ing the portal vein and 
indeed, as shown by a 
' simultaneous injection 
of the ducts and vein in 
Case 25, causing ste- 
nosis and atrophy of 
many of its smaller 
branches, with paren- 
chymal atrophy of the 
areas supplied. Figures 8 and 9 (Case 26) show superior and inferior 
views of the biliary tree in a case of malignant stricture of the common duct 
of ten weeks’ duration. Death was caused by acute cholangitis with multiple 
abscesses, which are represented by the many small nodules attached to the 
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Fig. 7. — Biliary tree in a case of complete obstruction of the 
common duct of eight weeks’ duration; marked clubbing and saccula- 
tion of main bile trunks. 



Fig. 6. — Biliary tree in a case of complete obstruction of the 
common duct of six weeks’ duration. The terminal filaments on the 
tips of dilated and tortuous main trunks are shown. 
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ducts. The condition is comparable only to hydronephrosis, and in its effect 
on the parenchyma of the liver is entirely similar, to the effect of hydrone- 
phrosis on the renal tissue. A comparison between Figure 2 and Figure 9 

is striking, the average 
diameter of the common 
hepatic duct in the latter 
being 30 mm. and of the 
branches of the third 
order 6 mm. 

The Effect of Ob- 
stmction of the Com- 
mon Duct on the Portul 
Blood Supply . — Rous 
and Larimore have re- 
cently demonstrated the 
importance of the portal 
blood to the mainten- 
ance of the liver. They 

Fig. 8. — Biliary tree (superior view) in a case of complete obstruc- found that Occlusion of 
tion of the common duct of ten weeks’ duration, with marked . . , 

suppurative cholangitis. Small abscesses attached to small bile ducts any local branch Ot the 
are shown. J . 

portal supply produced 

local atrophy of the parenchyma supplied by the obstructed branch, and 
compensatory hypertrophy at a distant point. Toldt and Zuckerkandl, in 
1876 demonstrated that the normal liver undergoes notable changes in shape 
from birth to adult life; that some portions of the organ atrophy and 
others hypertrophy. The 
atrophy which they ob- 
served appeared to be 
identical with that after 
portal diversion. They 
attributed those changes, 
however, to pressure 
from surrounding 
organs. On the other 
hand, Rous and Lari- 
more believe that the 
changes result from local 
alterations in the portal 
stream, due to trans- 
mitted pressure on the 
surface of the liver. 

Portal diversion fre- _ . 

quently, if not always, occurs in cases of marked dilatation of the bi e-c uc . 
The left hepatic duct is longer and more slender and comes off at a more 
acute angle than the right. Normally the bile-duct winds, around tie por a 

230 



Fig. 9. — Same case as shown in Fig. 8. Inferior y le "T 
able size attained by the mam bile trunk , 


Note remark- 
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vein. (Fig. io.) As the bile-ducts dilate, small and sometimes large branches 
of the portal vein are strangulated, with resulting partial obstruction of the 
portal vein. In Figure n, the dilatation of the ducts of the third, fourth, 
and fifth orders with strangulation of the accompanying portal radicles is 
depicted. Figure n shows marked interference with the main portal blood 
supply at the hilum by the large dilated and sacculated hepatic bile-ducts. 
This is in accordance with the well-known pathologic observation of atrophy 


lobe in obstructive lesions 
strates the mode of its development. 
In most of the cases dilatation was 
more marked and extended farther 
in the left lobe than in the right. It 
is probable that a greater degree of 
dilatation results from the loss of 
the protecting hepatic parenchyma. 
This theory is in accord with the 
recent experimental work of Hinman 
and Hepler which showed that a 
greater degree of hydronephrosis 
occurred when partial ligation of the 
renal artery was performed in addi- 
tion to ligation of the ureter, than 
when the ureter alone was ligated. 

Parietal Sacculi and Vasa Aber- 
rant ia , — The parietal sacculi and 
vasa aberrantia were studied. In 


f the common bile-duct and demon- 



Fig. io. — Small bile duct winding around the portal 
vein. Normal relation. 


normal biliary trees the parietal sacculi are not particularly prominent fea- 
tures on cursory examination, but on closer examination are seen as small 
sacculations appearing in two rows, one on either side of the duct. (Fig. 
12.) They become smaller in the fourth and fifth orders of branches. The 
vasa abberantia, on the other hand, extend beyond the wall of the duct and 
anastomose frequently. They often project from the parietal sacculi as well 
as from the wall of the duct itself and appear as curling thread-like struc- 
tures. They are prominent in the angle between the right and left hepatic 
ducts but decrease in size along the smaller bile-ducts. 

In case disease had destroyed the wall of the gall-bladder, the bile-ducts 
showed more generalized dilatation. The parietal sacculi and vasa aberrantia 
were not increased in size or in number. (Fig. 13.) In the case of chole- 
docholithiasis (Fig. 4) the main bile-ducts were markedly dilated. (Case 
21, Table II.) In this case parietal sacculi were entirely absent but appeared 
along the branches of the fourth and fifth orders. The vasa aberrantia, on the 
other hand, were somewhat elongated and enlarged and more prominent 
between the right and left hepatic ducts. They gradually decreased in size 
until at the fourth order of branches they again appeared normal. 

- Very little can be said of the results following cholecystectomy, since 
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Table II. 

Dimensions of Biliary Trees in Cases of Cholelithiasis and Following Cholecystectomy . 
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Stones 

Condition of gall-bladder 

Three stones; partial func- 
tion 

Multiple stones; function- 
less (?) 

One large stone; partial 
function (?) 

Multiple stones; function- 
less 

Multiple stones; function- 
less 

Multiple stones; function- 
less 

h 
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0 

£ 

<4H 

C/J 

(D 
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4-1 . 

Cfl 
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11 

3 <3 

s- 

Multiple stones; function- 
less 

Excised nine days before; 
internal fistula; multiple 
stones 

Excised eight days before; 
multiple stones 

Excised ten days before; 
contracted and fibrous 

History of biliary 
disease 

Indigestion five years 








Nausea; vomiting; recur- 
ring colic in right upper 
quadrant for twelve years 

Nausea; distress in right 
upper quadrant for one 
year 

Two attacks of jaundice; 
colic for thirty years 

Diagnosis 

Fibromyoma; hyster- 
ectomy 

Myocardial degenera- 
tion 

Cerebral hemorrhage 

Carcinoma of ovaries 

Myocardial degenera- 
tion 

Abscess of lung 

Rectal polyposis; peri- 
tonitis 

Hyperthyroidism 

Cholecystitis ; chole- 
cystectomy 

1 Cholecystitis; chole- 
cystectomy 

1 Cholelithiasis; chole- 
cystectomy 
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Stones obstructed common duct. 
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in each of the cases examined, cholecystectomy had only recently been per- 
formed for cholecystitis and stones. There was no apparent change in the 
parietal sacculi and vasa aberrantia, so that they resembled those seen in the 
normal biliary tree and in the system in which the gall-bladder was 
functionless. 

In the case of benign incomplete stricture and in the four cases of com- 
plete malignant stricture of the common duct, the entire biliary trees were 
tremendously dilated. This process was more marked the longer the duration 










Fig. II. — Serial view showing strangulation of small portal radicles by dilating bile ducts near the 

periphery of the liver. 

of the obstruction. In all five instances the parietal sacculi had completely 
disappeared, the wall of the duct appearing smooth. The vasa aberrantid 
were usually found to be enlarged, curled and somewhat sacculated. In a 
few instances they were flattened out along the wall of the duct while in 
others they were so large as to resemble bile-ducts. The abrupt termination 
of a small branch in a curled, thread-like structure is characteristic of the 
vasa aberrantia. In the case, of malignant stricture of ten weeks’ duration 
their orifices were enormously' enlarged and seemed to be in the process of 
being included by the wall of the dilating duct. 

The manner of dilatation of these structures resembles that of the biliary 
tree, that is the dilatation ceases abruptly near the ends of the ducts, giving 
one the impression that the factors which produce the enlargement of the 
biliary tree, also produce the dilatation of the vasa aberrantia and the inclu- 
sion of the parietal sacculi. 

Discussion. — Until quite recently dilatation of the bile-ducts was consid- 
ered to be one of the secondary affections of the liver. Nevertheless it is cer- 
tain that it can assume an importance of the first magnitude. Weber was 
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perhaps the first to emphasize the relationship between this condition and 
hydronephrosis and to point out the similarity in the associated lesions. In 
both conditions, and indeed in conditions of obstruction of the ducts of all 
secreting glands, secretory stasis, dilatation of ducts, vascular disturbances 

from collateral pressure, 
sclerosis and parenchy- 
matous atrophy are com- 
mon. The process is 
more marked in the case 
of the kidney because 
the secretory pressure is 
so much higher. More- 
over the slighter de- 
grees of hydronephrosis 
are more apparent not 
only on account of the 

extraparenchymatous 
situation of the pelvis 
but by reason of the 
greater ratio of duct to 
secreting tissue. Never- 
theless, despite the fact 
that dilatation of the 
bile-ducts rarely be- 
comes obvious from the 
exterior, unless it be in 
the extrahepatic ducts 
or around the edge of 
the left lobe, the upset 
in internal economy is 
often no less profound 
A brief review of 
the various grades and 
types of dilatation of the 
bile-ducts is desirable. In 
the group of cases o 
cholelithiasis, dilatation 
was mild in seven cases 
and absent in one. Lit- 
tip pucccot this s 1 i t> ^ 

The vasa aberrantia are seen as iwbwu uucau-imv - — lie 

generalized increase in diameter served to distinguish the du ^ ^ ^ 
normal, although the change was if anything rathei n confined 

extrahepatic ducts. The diminution in diameter was gradua ^ the 

to any one order of branching. In Case io, no contained three 

gall-bladder was apparently in good condition even though it 

m 



Fig. 12.— Branch of a normal biliary tree. The parietal sacculi 
appear as two lateral rows slightly raised from the surface of the duct. 
The vasa aberrantia are seen as twisted thread-like structures. 
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Table III. 

Dimensions of Biliary Trees in Cases of Partial and Complete Stricture of the Common Duel. 
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small stones. The amount of dilatation of the ducts in the other seven cases 
was directly proportional to the amount of injury to the wall of the ga ll- 
bladder, being greatest when that organ had been reduced to a fibrous & sac 
This is in accord with the views of Judd, who finds clinically, that in every 
case of cholelithiasis in which the gall-bladder is extensively diseased, there is 
a noticeable dilatation of the extrahepatic ducts. In the cases in which 

cholecystectomy had been 
performed, dilatation of 
the bile-ducts also 
occurred but was least 
marked when a fistula 
had been established be- 
tween the gall-bladder 
and the transverse colon. 
It seems that in this 
case the drainage either 
prevented dilatation or 
caused a return of dilated 
ducts to normal size by 
relieving intraductal 
pressure. 

In contradistinction 
to this mild form of 
dilatation, the gradual 
partial, or complete 
occlusion of the ducts 
from stricture produces 
a most remarkable pic- 
ture. There is a tremen- 
dous increase in the 
• diameter of the ducts 

Fig. 13. — Vasa.aberrantia appearing as an anastomosing network uw _ . . 

between the right and left hepatic ducts and along the walls of the m, stl'etchm 0- and tnUl- 
smaller ducts. The parietal sacculi are represented by the rows of wlt & . 

knob-like elevations along the sides of the ducts. ning of the Walls allCl 

consecjuent obliteration of the pits which form a prominent featuie of the 
normal duct. The process extends more or less uniformly thiough consecu 
tive branches as far as the fourth and fifth orders. Here theie is an abrupt 
transition from dilated to narrow ducts, the actual site of the change cepent 
ing on the duration and degree of obstruction. The greater the obstiuctioi^ 
the farther out does this transition take place, and the more niaike t 
appearance of stubbiness and clubbing of the smaller branches. 

The sphincter of Oddi is the mechanism controlling the flow 0 1 e 11 

the duodenum. The normal intraductal pressure has been variously estin ™ ^ 
as from 60 to 70 mm. of bile and the normal tonus of the sphincter as r ^ 
60 to 300 mm. Judd and Mann have shown that normally following c 
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cystectomy the extrahepatic ducts dilate, but that dilatation is prevented by 
section of the sphincter of Oddi. Rost finds that dilatation fails when the 
tonus of the sphincter is low. Bollman, Mann and Depage have shown that 
cholecystitis, produced experimentally by a specific organism, abolishes the 
concentrating activity of the gall-bladder, while Potter and Mann have 
demonstrated that cholecystectomy following such an infection causes a 
marked rise in pressure in the common duct. 

It seems, therefore, that the loss of “ safety valve ” action of the gall- 
bladder, either by disease or removal of the organ produces generalized dila- 
tation of the ducts, due to the rise in intraductal pressure against the tonic 
sphincter. These observations confirm and extend the previous experiments 
of Judd and Mann, and also tend to show that the amount of dilatation is 
directly proportional to the degree of pathologic change in the wall of 
the gall-bladder. 

The question of portal diversion is interesting and has been the subject 
of considerable experimental investigation. Rous and Larimore, as pre- 
viously stated, have definitely shown that when one branch of the portal 
vein is ligated there follows compensatory hypertrophy of hepatic parenchyma 
which is supplied by the unobstructed portion of the vein; also that atrophy 
of hepatic parenchyma occurs in the areas supplied by the obstructed branch 
of the portal vein. That this condition actually occurs during the process of 
disease of the biliary tract is certain. (Figs. 10, n and 12.) It is explained 
by the fact that the portal vein normally winds around the bile duct (Fig. 10) 
and obstruction occurs when the bile-duct dilates to any appreciable extent. 
Atrophy follows and permits greater dilatation of the bile-ducts, because 
the supporting parenchyma has been destroyed. By virtue of the position 
and course of the left branch of the portal vein and left hepatic bile-duct, 
portal diversion and parenchymal atrophy usually occur earliest here with 
consequent greater dilatation of the bile-ducts. 

An analogy between this condition and hydronephrosis has been drawn 
by Hinman and Hepler. The greater degree of hydronephrosis which follows 
partial ligation of the renal artery, together with ligation of the ureter, can 
be explained on the same basis. 

From this investigation it would seem that the parietal sacculi and vasa 
aberrantia are functionless structures. They are both present under normal 
conditions. The parietal sacculi disappear from the walls of dilating ducts, 
while the vasa aberrantia become enlarged and sacculated, and appear as 
curling, anastomosing structures on opposite sides of the ducts. The extent 
to which the parietal sacculi disappear and the amount of dilatation of the 
vasa aberrantia seem to be directly dependent on the intraductal pressure. 
This theory is further substantiated by the fact that the parietal sacculi, 
which are located within the wall of the duct, disappear while the vasa 
aberrantia, which project beyond the duct, become enlarged. It would seem 
therefore that these structures are altered in shape and size as a result of 
the increase in intraductal pressure rather than from any functional hyper- 
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trophy. They can not then be considered as little gall-bladders attached to 
the walls of the ducts but simply as vestigial remnants of previously func- 
tioning structures. 


SUMMARY AND CONCLUSION 

The biliary trees of twenty-six livers were examined by the celloidin- 
injection and corrosion method. In ten normal livers, the internal diameter 
of the common hepatic ducts did not exceed 5 mm., and the diameter of the 
succeeding branches diminished to 0.05 mm. in the fifth order. Of eight 
livers in which the gall-bladders contained unsuspected stones, general 
enlargement of the ducts was found in seven, the diameter of the dilated 
common hepatic ducts being between' 6.5 and 11.5 mm. The dilatation was 
slightly greater when the injury to the gall-bladder was more severe. In the 
case in which there was no dilatation the gall-bladder contained three small 
stones but was otherwise apparently normal. In three cases in which chole- 
cystectomy had been performed, eight, nine, and ten days previous to death, 
dilatation of the biliary ducts occurred, but was least in a case in which there 
was an internal fistula between the gall-bladder and colon. In five cases 
in which benign or malignant strictures of the common duct existed, the 
amount of dilatation was great and the diameter of the common hepatic duct 
varying from 10 to 30 mm. The process extended throughout the whole 
biliary tree, grossly as far as the fifth order of branches. The more com- 
plete the obstruction and the longer its duration, the farther the extreme 
change occurred and the more abrupt was the transition from dilated branches 
to terminal filaments. 

Portal diversion occurred following marked dilatation of the bile-ducts 
and was associated with atrophy of the hepatic parenchyma in the areas 
supplied by the obstructed portal branches. This process was accompanied 
by compensatory hypertrophy in other regions. Dilatation of the bile-ducts 
was greater in the regions of marked parenchymal atrophy since the sup- 
porting tissue tended to prevent over-distention of the ducts. 

The parietal sacculi and vasa aberrantia were studied in this seiies of 
cases. In normal biliary trees the parietal sacculi were seen as small saccu 
lations appearing in two rows on opposite sides of the ducts deci easing in 
size as the ducts diminished in calibre. They were not found to be increase 
in size or number in cases in which the gall-bladder was diseased or iac 
been removed. In cases of choleclocholithiasis and benign malignant stucturc 

they were absent. , 

The vasa aberrantia were seen extending beyond the wall of the duct an 
anastomosing with each other frequently. They often projected from^ 
parietal sacculi as well as from the wall of the duct itself, appeal in n 
curling thread-like structures. They were more prominent between^^ 
right and left hepatic ducts, but were present along all ducts. ^Dese s^^ 
tures, like the parietal sacculi, were unchanged in size and nunmei 0 » 

extensive disease of the gall-bladder and cholecystectomy. I» cabes 0 
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docholithiasis and benign and malignant strictures they were tremendously 
enlarged and sacculated, corresponding in degree to the amount of dilatation 
of the duct. 

The parietal sacculi appeared to be absorbed by the wall of the dilating 
duct while the vasa abcrrantia were enlarged as a result of the increase in 
the intraductal pressure, proportionate to the amount of dilatation of the 
ducts themselves. 
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further be remembered that many cases never find their way into the litera- 
ture. It is interesting, however, that Ssokolov, a Russian surgeon, states in 
1925 that the 126 cases which he worked up from the Russian literature 
constitute one-seventh of those reported in the world up to that date. This 
would make the total incidence 882, which we believe might very fairly be 
raised to 1000. 


Table I 

Incidence of Gastro jejunal Ulcer Following Gastro-enterostomy (All Types). 


Author 


Incidence 


Paterson 

3 cases in 348 (also 59 collected cases) 

Gosset 

79 cases 

Deaver 

2 per cent. 

Mayo, C. H., and Rankin 

1 to 3 per cent. 

Balfour (1925) 

About 2 per cent. 

Balfour (1926) 

139 cases in 8600. T.37 per cent, following duodenal 

ulcer ; 0.07 per cent, following gastric ulcer ; has seen 
total of 270 ulcers, 131 gastro-enterostomies performed 
elsewhere 

Judd, E. S. 

x.04 per cent, in series of 3324 

Moynihan (1920) 

4 in 694 

Horsley 

4 per cent. 

Roeder 

Not over 5 per cent. 

Strauss, A. A. (1925) 

20 to 30 per cent. 

Lewisohn 

34 per cent. (23 in 68 cases) ; 18 per cent, proved by 
operation ; 16 per cent, diagnosed clinically by X-ray 

Pauchet 

5 per cent, following gastro-enterostomy alone 

Henry 

1 case 

Ashcroft, A. T. 

2 cases 

Brickner and Milch 

0 per cent, (give careful attention to technic of gastro- 
enterostomy and to post-operative diet) 

Neuhof 

1 case 

Takats (Budapest) 

21 in 626 operations (charity clinic; unable to regulate 
post-operative diet) 

Walton 

1.4 per cent, (in 783 cases) ; 1.7 per cent, after simpe 
gastro-enterostomy 

Chiari 

11 cases 

Pfeiffer and Smith 

1 case 

Rowlands 

1.5 per cent. 

MacGuire 

2 cases 

Barber 

1 case 

Moschcowitz 

“Rare”, although he performs many gastro-enterosto- 
niies 

Erdmann and Carter 

“ Variously reported from different surgeons as 2 to 10 
per cent.” 

Peck 

2 to 5 per cent. 

Woolsey 

Less than 2 per cent. 

Koennecke and Jungermann 
(Goettinger Clinic) 

4 per cent, in series of 520 

Renton 

3 cases 

Finsterer 

29 cases (following von I-Iaberer operation) 
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there was perforation; Wright found 31 acute perforations in 135 cases, and 
Ssokolov reports that 25 per cent, of the cases he reviewed perforated. 

Paterson gives an excellent classification of the types of perforation: 

“Group 1. — Cases in which perforation into the general peritoneal cavity occurs. 

" Group 2. — Cases in which, owing to the formation of localizing adhesions, perfora- 
tion does not result in the escape of bowel contents into the general peritoneal cavity. 

" (a) Cases in which the base of the ulcer becomes adherent to the abdominal 
parietes, so that perforation results in inflammatory exudation into the abdominal wall. 

“(b) Cases in which the base of the ulcer becomes adherent to and perforates into 
a hollow viscus, the colon in the cases so far recorded.” 

None of our cases perforated into the free peritoneal cavity. Two had per- 
forated into the transverse colon, showing gastrojejunocolic fistuke. 

The greater number of cases fall into group 2 , according to Ssokolov, 
particularly 2 (b). 

Recurrence. — Aside from the tendency to perforation, gastrojejunal ulcers 
are quite likely to recur, as illustrated by numerous cases in the literature, 
in which three, four, and even six operations have been performed for recur- 
rent ulcer, sometimes at very short intervals. In fact, in the cases which 
manifest this tendency to recurrence, the first gastrojejunal ulcer usually 
develops shortly after the original gastro-enterostomy, and the subsequent 
ulcers at correspondingly short intervals. This may point to an infective 
origin with failure to discover and remove the primary focus, or it may be 
used as an argument for the theory of “ personal idiosyncrasy ” or ulcer 
diathesis. 

One of our cases had had a gastrojejunal ulcer following a gastro- 
enterostomy for duodenal ulcer with a later recurrence of another gastrojeju- 
nal ulcer following the excision and reconstruction of the gastro-enterostomy 
before coming to us, and at our operation showed a gastrojejunal ulcer at 
the stoma and a jejunocolic fistula in the proximal loop of the jejunum about 
two inches from the stoma, indicating that there had also been a jejunal 
ulcer there which was obliterated by the formation of the fistula. 

In two of our patients gastro-enterostomy was done originally by us 
for duodenal ulcer. In one case the ulcer was also excised with the cauteiy 
and in the other nothing was done to the ulcer itself. In both cases the 
gastro-enterostomy was taken down, the gastrojejunal ulcer being remove 
with it, and the alimentary canal restored to its original course. In both cases 
duodenal ulcers have apparently recurred. . 

Etiology. — The etiology of gastrojejunal ulcers is still in a state 0 
hypothesis. The supposed causes which find the largest number of sup 
porters are (1) sudden exposure of the jejunum to hyperacid gastric con 
tents; (2) the use of unabsorbable sutures and Murphy buttons now 
rare) ; (3) operative trauma to the mucosa, by use of heavy clamps, etc., 
(4) infection. Many surgeons believe that certain individuals have a 
sonal idiosyncrasy or familial tendency to ulcer. Erdmann and Carter ci^ 
one case with seven operations for marginal ulcer, although all trauma 
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foci of infection were eliminated, which seems to point to idiosyncrasy. 
Hoguet and Cole, however, remark that “idiosyncrasy” probably means 
reinfection at a new cite from an undiscovered primary focus. 

Other factors mentioned in the literature as contributing to the develop- 
ment of this unfortunate sequela to gastro-enterostomy are: (i) carelessness 
in post-operative diet and post-operative medical supervision; (2) the same 
causes which produced the original ulcer; (3) type of operation used (par- 
ticularly frequent after von Eiselberg pyloric exclusion) ; (4) breaking down 
of haematomas; (5) local irritations; (6) syphilis; (7) chemical changes; 
(8) faulty operative technic, particularly the placing of the anastomosis too 
high (Woolsey) ; (9) racial tendency to ulcer in the Hebrew (Eustermann) ; 
(10) excessive smoking, alcoholism, and excessive use of condiments; (ir) 
fatigue and exposure; (12) too small an opening of the anastomosis 
(-'Pfeiffer and Smyth) ; (13) inclusion in the gastro-enterostomy of part of 
the inflamed gastric wall; (14) retrograde invagination of the jejunum into 
the stomach (Blond) ; (15) circulatory interference in the attached jejunum, 
due to tension, arteriosclerosis, or injury to the mucous membrane, either at 
the time of operation, or later, by hard particles of food (Tiegel) ; and (16) 
circular spasms of the gastric and duodenal musculature (Blond). 

This multiplicity of hypotheses indicates the complexity of the problem 
with which we are dealing, and emphasizes the fact that the etiology of these 
ulcers is really unknown. 

Primary ulcer of the jejunum is so rare that little light can be thrown 
on the subject from this angle. 

Von Roozer, who first suggested the possibility of primary ulceration of the jejunum 
(1909)1 called attention to the fact that unless there has been artificial anastomosis, the 
jejunum is remarkably free from ulceration. Richardson, in 1922, collected twelve cases 
from the literature and added two of his own. Since then Fischer has reported another 
case. Of Richardson’s 12 cases, 9 occurred between the ages of forty-five and sixty- 
three, and 10 were in men. Perforation occurred ten times in the 12 cases. In 5 cases 
which came to autopsy, the jejunal ulcer was the only one present in the intestinal tract. 
In 6 cases confirmed by autopsy or operation, the stomach and duodenum were negative; 
2 cases showed a lesion of the duodenum or stomach; and in 4 cases, the condition of 
these organs was uncertain. 

Richardson concludes, in discussing the etiology of these primary ulcers of the 
jejunum: “No definite etiology may be assigned to them. It is possible that in so rare 
a condition there may be almost as many causes as cases.” 

Hyperacidity . — That the sudden exposure of the jejunum to hyperacid 
gastric contents (to which it is unaccustomed under normal conditions) may 
lead to irritation of the mucosa with resultant ulceration is agreed by prac- 
tically all authors. 

Kocher is of the opinion that the acid gastric juice may stimulate circular con- 
tractions of the jejunum just below its junction with the stomach, with the formation 
of a kind of cul-de-sac in which the stay of the gastric juice may be prolonged and so 
cause ulceration. 

Paterson says: “Jejunal ulcer following gastrojejunostomy is the result of a toxic 
agent or poison which so injures or kills the cells of the jejunal mucous membrane that 
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they are readily digested by the intestinal juice. The toxic agent usually present is free 
hydrochloric acid, but possibly other toxic substances may be present, and cither may 
increase the effect of the other. Thus a small percentage of free hydrochloric acid in 
the jejunum, which by itself would not cause ulceration, may in the presence of some 
other toxic agent produce ulceration. 

“ The circumstances under which free hydrochloric acid may be present in the 
jejunum are (i) hyperacidity of the gastric contents so that the bile and pancreatic 
juice are unable to neutralize completely all the acid entering the jejunum; (2) normal 
percentage of hydrochloric acid in the gastric juice, but excessive secretion, so that the 
amount of hydrochloric acid discharged into the jejunum is greater than can be neutral- 
ized; (3) diversion of the course of the bile and pancreatic juice, so that part of the 
jejunum is exposed to the action of the gastric contents unmixed with bile and pan- 
creatic juice, as after operations of the “ Y ” type, and gastrojejunostomy with entero- 
anastomosis ; (4) normal acidity and amount of gastric secretion, but incomplete 

neutralization in the jejunum owing to temporary diminution of the flow of bile, and 
of the secretion of pancreatic juice.” 

Judd reports that in more than 60 per cent, of the cases of gastrojejunal ulcer seen 
at the Mayo Clinic, the acids were high, even after gastro-enterostomy. . 

Hoguet and Cole raise the question whether hyperacidity is essential to the develop- 
ment of secondary ulcer, or whether this condition exists only after the appearance 
of ulcer. . 1 , 1 1 

Balfour believes that the recurrence of ulcer is directly associated with failure to 
reduce the acidity, to maintain this reduction, and to provide adequate drainage; and 
that for these reasons the stoma should reach the lowest point of the greater curvature. 

Advocates of partial gastrectomy rather than gastro-enterostomy as the initial 
procedure (Lewisohn, Strauss, and many German authors) claim that this insures 
anacidity and precludes the possibility of gastrojejunal ulcer. Ssokolov, however, states 
that gastrectomy does not prevent peptic ulcer of the jejunum, as it occurred in 4.32 
of the cases in his series in which this operation was done. 

Sherren points to the rarity of gastrojejunal ulcer in women, whose acidity is 
lower than that of men, as proof that hyperacidity has much to do with the occurrence 
of secondary ulcers. 

Walton, in studying acidity before and after gastro-enterostomy, found it reduced in 
cases of gastric ulcer, but not as consistently in cases of pyloric or duodenal ulcer. This 
may account for the fact that the incidence of gastrojejunal ulcer is so much greater 
following operation for duodenal and pyloric ulcer. In Balfour’s series of 139 cases, tie 
original lesion was duodenal in 130. 

Sherren has notes on pre- and post-operative test meals in 285 cases of chronic 
duodenal ulcer; 37 of these showed little or no reduction in gastric acidity, and ' n 
of these some abnormality was noted (adhesion to the gall-bladder or liver, opening 
nearer the pylorus than usual, smaller than usual, ante-colic operation, or bruising arotn c 
the anastomosis). Seventeen of the 37 have had further symptoms; 5, jejunal u cers. 
In 131 cases free hydrochloric acid was absent and the total acidity low; none of tiese 
had return of symptoms. In 65 cases there was great reduction, but not abolition ot 
free hydrochloric acid; these patients are all in excellent condition. In 52 cases tie ree 
hydrochloric acid was reduced to normal, 3 of these developed symptoms, but none ^ 
jejunal ulcer. These data show a definite relationship between gastric acuity 
secondary ulcer. . , s 

Douglas states that ulcers do occur with low acidity, and that he has ia pu 
with high acidity who do not develop them. . ^ 

MacGuire cites a case in which marginal ulcer developed after practica y a 
the acid-bearing portion of the stomach had been removed. 

Lewisohn has reported a case in which the gastric contents were hypoaci 
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We have had two ulcers in the gastric stump after partial gastrectomy, 

one in a patient with low acid and one in a patient with no free hydrochloric 
acid. 

Ihe location of the marginal ulcer — usually close to the stoma, or in the 
stoma itself— favors the argument that the ulcer is due to the chemical 
irritation of the jejunum by gastric juice not neutralized by the alkaline 
duodenal contents. 

The use of unabsorbablc sutures and of Murphy buttons has been shown 
both clinically and experimentally to be a factor in the production of sec- 
ondary ulcer, and has therefore been largely discarded. That they are not 
the sole factor is evident from the continual occurrence of ulcers in which 
only absorbable sutures have been used. 

Operative Trauma. — The use of heavy clamps should be avoided, and the 
technic so carried out as to minimize trauma. More careful attention to 
suture material and to the details of operative technic has definitely dimin- 
ished the incidence of secondary ulcers. 

Infection. — Infection and hyperacidity, factors over which the surgeon 
has less control than of the strictly mechanical factors just discussed, remain 
the important ones. Deaver, Woolsey, Pfeiffer and Smyth, Balfour, Judd, 
and many others emphasize the necessity of removing all foci of infection at 
the time of the primary operation, if gastrojejunal ulcers are to be avoided. 
Particular attention should be directed to the gall-bladder and appendix, and 
certain authors (Deaver, Woolsey, Erdmann, Pfeiffer and Smyth) advo- 
cate cholecystectomy coincident with gastro-enterostomy if there is any 
indication that the gall-bladder is diseased. It is useless to remove the 
gastric or duodenal ulcer, and not remove its cause. To do so is merely to 
invite secondary ulceration. 

Type of Operation. — It is difficult to determine just how much relation 
exists between the type of original operation and the development of marginal 
ulcers. The majority of writers agree that the incidence is greater following 
anterior than posterior gastro-enterostomy, and particularly high after the 
von Eiselberg exclusion. 

Judd reports a case following sleeve resection; Hoguet and Cole, following the 
Polya operation. They believe that in this case an inflamed appendix and colon 
constricted by adhesions might have caused both the original and the secondary ulcer. 
We have one recurrence of a gastric ulcer directly on the suture line following midgastric 
sleeve resection for a large gastric ulcer. 

Friedmann found that of 120 cases subjected to a Billroth I or II operation, 8 
developed gastrojejunal ulcer. In these the resection was too small. Forty-three cases 
of gastrojejunal ulcer followed a von Eiselberg gastro-enterostomy, or the Riedel-Payr 
method, according to this author. 

Ssokolov reports cases following both anterior and posterior gastro-enterostomy, 
also following Roux’s method, and in one case following a Billroth II. He also states 
that gastrectomy does not prevent gastrojejunal ulcer, as the latter occurred in 4-3- 
cent, of his cases in which this operation was done. 

After von Eiselberg’s unilateral exclusion of the pylorus, Ssokolov found the inci- 
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dence to be 20 per cent.; von Haberer reports it as 17 per cent. Denk, Takats, Carman 
and Keppich likewise condemn it. 

Ochsner stated in 1922 that in every case in which he had operated for jejunal 
ulcer, the anastomosis was not at the lowest point of the stomach, thus allowing an 
accumulation of acid or decomposing gastric contents, which corresponds to the condition 
which produced the original duodenal ulcer. 

Peterson condemned the “ Y ” type of operation because, after this, the bile and 
pancreatic juice enter the jejunum some inches below the anastomosis, so that this and 
several inches of jejunal mucous membrane are exposed to the action of unneutralized 
gastric contents. Twenty-four per cent, of gastrojejunal ulcers followed this type 
of operation. 

Symptoms . — Gastrojejunal ulcer, like gastric ulcer, may in certain cases 
run a symptomless course until sudden severe pain at the level of the umbili- 
cus indicates the onset of perforation which, as we have stated, is not uncom- 
mon. The majority of cases, however, produce symptoms, and in these the 
onset is gradual and varies from a few days after operation to twenty-five 
years. There is often a period of comfort for six months or one year or 
several years following gastro-enterostomy, and then recurrence of a diges- 
tive complaint. 

The symptoms may arise from a few months to several years after opera- 
tion. A number of cases reported in the literature which did not give rise 
to disturbing symptoms till ten or twelve .years after operation make it 
evident that one should not count his “ cures ” too soon. 

Judd reports a case in which a definite secondary ulcer was demonstrated 
by X-ray five weeks after the original operation. 

The symptoms of the secondary ulcer are often similar to those of the 
original ulcer ; burning or gnawing pain after meals, which may or may 
not be relieved by food or alkalies. The pain is usually to the left of the 
midline, and considerably lower than that of ulcer of the stomach or duode- 
num. It may radiate to the lower abdomen, or to one or both iliac fossse. 
As regards intensity of the pain, there is divergence of opinion, many 
authors stating that it is more intense than that associated with the original 
ulcer, sometimes becoming “ unbearable ” ; but others finding it to be less 
intense. In our experience it is more severe and much less amenable to 
medical management, the usual relief measures having only a very transitoiy 
effect. All agree that there may be periods of remission. 

Occasionally there is associated anaemia, and a stooping posture. H<ema 
temesis and passage of blood from the bowel are sometimes observed. 

Szemoe believes the periodicity of the symptoms and their tendency to become 
is one reason for postponing operation until medical treatment has been given a 
trial. It is also a reason why end-results should 1 not be considered conclusive un 
several years after operation. 

In advanced cases with exudate, there may be a palpable tumor. 

There may or may not be hyperacidity. If there is, this shouk e 
reduced before operation, and it is important to determine the amount 0 
free hydrochloric acid in outlining treatment. 

238 



GASTROJEJUNAL ULCERS AND GASTROJEJUNOCOLIC FISTULzE 

Lennander says there are no “pain-perceiving nerves in the stomach and intestine, 
and that, therefore, ulceration is painless until it invades the peritoneum, making 
determination of exact time of onset difficult.” 

Occasionally the patient may complain of pain on turning or twisting the body, 
raising the arms, or during a lifting strain, and this symptom is usually evidence of 
adhesions involving the abdominal parietes. (Eustermann.) 

Although the relationship between discomfort and food intake is not 
always definite, it is usually sufficient to point to a lesion associated with 
gastric function. 

In a certain group of cases, which Eustermann calls the “ intestinal type ”, 
symptoms are all referred to the lower abdomen, and bear no relation to 
food. The pain is often associated with bloating or defecation, occasional 
diarrhoea, or severe constipation alternating with diarrhoea, at times pre- 
senting a clinical picture similar to that of intestinal obstruction, and the 
error of interpreting the symptoms as due to “ irritable colon ”, colitis, etc., 
should be guarded against. 

A definite mass is sometimes palpable in the umbilical region. Tender- 
ness may be localized or diffuse. In patients with marked obstruction, visible 
peristalsis is found on physical examination. 

The symptoms which arise in connection with gastrojejunocolic fistulas, 
the extreme stage of the ulcer, will be discussed separately. 

X-ray Findings. — Case, approaching the subject from the rontgenologist’s 
point of view, says: 

“The one direct sign of a gastrojejunal ulcer is the evidence of an ulcer crater in 
relation to the stoma. One is able to see this only very rarely. More often there is a 
deformity about the stoma, narrowing and irregularity of the jejunum, and evidence of 
fixation at the site of the anastomosis, all of which are in contrast to the lack of deform- 
ity and perfect pliability of the jejunal walls and mobility of the stomach at the site 
of the anastomosis found in normal cases. 

“ Indirectly, dilation of the stomach and duodenum, delay in gastric clearance, and 
unusual activity of the gastric musculature, manifested either by spasm or by hyper- 
peristalsis, suggest the presence of an anastomotic ulcer. 

“ There is a characteristic general excitation of the stomach and upper bowel recog- 
nizable by the experienced rontgenologist. Motor irritation may be suggested by (a) 
extreme, boardlike contractions of the stomach; (£>) serration of the greater curvature; 
(c) spasm of the new stomach outlet, sometimes amounting to a total long-continued 
occlusion of the anastomosis, and (d) spastic contractions of the adjacent jejunum, 
recognizable by the fact that the first bolus of barium that passes is followed imme- 
diately by an occlusion that is spastic in nature and may or may not result in a prolonged 
gastric clearance. In other cases, there is often no disturbance in gastric mobility.” 

Tenderness on pressure over the gastro-enterostomy opening is highly suggestive. 

In observations made four hours after the administration of the barium meal, tenderness 
over a residual fleck of barium at the region of the stoma has proven of marked diag- 
nostic value in our hands. 

Carman calls attention to the deformity of contour about the stoma, exaggerated 
peristalsis, barium retention, spasticity or enlarged stomach, and the fact that the gastro- 
enterostomy is not freely patent. 

Balfour says that fluoroscopic examination will be positive in 95 per cent, of cases. 

Moore and Marquis find that the greatest difficulty in the X-ray diagnosis of 
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gastrojejunal ulcer is its differentiation from an improperly performed gastroenteros- 
tomy. They mention two groups of X-ray findings in gastrojejunal ulcer: 

“ (i) Those indicating an abnormal condition in the anastomosed stomach, such as 
retention, hyperperistalsis, a large stomach, gastric spasticity, and duodenal dilation; and 
(2) deformities around the stoma, such as irregularity of the jejunum, a scanty flow 
through the opening, and fixation of the anastomosis site. It is of the greatest aid to 
the rontgenologist to know what type of gastro-enterostomy was performed.” 

Diagnosis . — When an interval of relief after gastro-enterostomy is fol- 
lowed by a return of symptoms referable to the digestive tract, a diagnosis of 
gastrojejunal ulcer is to be seriously suspected, although of course in a few 
cases they indicate reactivation of the original ulcer, the development of 
malignancy, or distress' due to improper function of the gastro-enterostomy, 
particularly too rapid emptying of the stomach with jejunal dilatation. X-ray 
examination affords the most accurate method of differential diagnosis. 

Treatment. — Preventive Measures . — The importance of these cannot be 
overemphasized. Gastro-enterostomy should not be undertaken lightly, and, 
once performed, careful and particularly persistent medical management post- 
operatively will greatly reduce the incidence of gastrojejunal ulcers. 

Medical Management . — If a gastrojejunal ulcer is recognized clinically, 
many authors suggest, and we firmly believe, that medical management 
should be given a fair trial before resorting to surgery: (1) with the hope 
of affording relief; (2) to confirm the diagnosis; (3) to make the patient 
a better operative risk, if operation proves necessary, by first reducing the 
hyperacidity. We have now ten cases which are being handled quite satis- 
factorily with medical management from five years to six months. 

Paterson considers the possibility of permanent relief by medical treat- 
ment very inconclusive, and states that although jejunal and gastrojejunal 
ulcers occasionally heal, the process of healing is apt to result in a condition 
requiring surgical intervention. Notwithstanding this, he believes, and we 
agree with him, that before an operation is performed for the secondaiy 
ulcer, the patient should undergo a course of careful dietetic and medical 
treatment. 

If under medical treatment by diet, rest, and neutralization, pain dis 
appears and the gastric acidity becomes diminished, this mode of treatment 
should be continued for at least six months. If, however, pain and hype' 
acidity persist, and if there is evidence of hypersecretion or gastric stasis, 
a continuance of medical treatment is of course futile. Medical treatment is 
more effective in those cases where a high acidity is found with the onset 
of symptoms. 

Surgical Procedures . — If the clinical symptoms of ulcer have been veiifW 
by X-ray, and if these are not promptly relieved by medical measures, an 
the relief maintained, early and radical operation — partial gastrectomy 
the procedure most likely to be followed by complete relief of symptoms 
and cessation of ulcer development, although formerly it was custom 3 '} 
to undo many gastro-enterostomies and make a new anastomosis, or to excis 
the ulcer and reconstruct the gastro-enterostomy. The percentage of recu 
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Jej unostomy should be reserved for those bad risk cases in which either 
partial gastrectomy or excision of the gastro-enterostomy stoma together 
with the ulcer would be an unjustifiable risk. We have not employed it in 
connection with gastrojejunal ulcer. 

GASTROJEJ UNOCOLIC FISTULJE 

The most unfortunate sequela of a gastrojejunal ulcer is a gastrojej two- 
colic fistula, the first case of which was reported by Czerny four years after 
Braun published the first description of a jejunal ulcer. Verbrugge of the 
Mayo Clinic has recently (1925) made an exhaustive review of the subject. 

He reports that 11.36 per cent, of the patients at the Mayo Clinic who 
had a gastrojejunal ulcer following gastro-enterostomy developed a gastro- 
jej unocolic fistula also. Bolton and Trotter found that fistulae develop in 
about 10 per cent, of cases of gastrojejunal ulcer, and Lion and Moreau 
report an incidence of 12 per cent. According to Verbrugge, .16 per cent, of 
all patients who have gastro-enterostomy develop fistulae. 

Two of our 16 cases had gastrojejunocolic fistulae. 

Loewy, in 1921, compiled from the literature 76 gastrojejunocolic fis- 
tulae following gastro-enterostomy, and reported them in detail. At that 
time 185 cases of gastrojejunocolic fistulae from all causes had been reported. 
To these may be added 17 collected by Verbrugge, 14 not previously reported 
from the Mayo Clinic, and two from our clinic, making a total of 218 cases. 

Fistulae resulting from gastrojejunal ulcers represent the extreme stage of 
the evolution of these ulcers, and therefore the etiology must be considered 
that of the ulcer itself. 

At operation many gastrojejunal ulcers are markedly adherent to the 
colon, due to the fact that when a gastro-enterostomy is done upon a patient 
with a short mesocolon and a low stomach, the colon lies just ovet the 
gastro-enterostomy stoma, particularly if the mesocolon has been attached 
to the stomach. If a gastrojejunal ulcer develops and is not operated on at 
this stage, a fistula soon results from the progress of the ulceration. . h 
a remarkable fact that, immediately following the perforation, the jejuna 
ulcer is cured, the mucous membrane becomes normal in appearance, and t ie 
walls of the fistula, as described by Gosset, seem as ‘ if they had been neat} 
cut out by a surgeon’s hand . . . 

Pathology . — During the formation of a fistula, — that is, while the jejuna^ 
ulcer is perforating the intestinal coats — there may or may not be a oca ize 
peritoneal reaction. This will partly determine the extent of the adhesions 
which will be found at operation, which may be entirely absent (Gosse 
slight, or so extensive as to make operative procedure very difficult. 

The manner in which the jejunal ulcer penetrates, and the technic ot ^ 
gastro-enterostomy, particularly the fixation of the mesocolon to the stoma - 
will also influence the extent of the adhesions. _ . ^.j ]e 

The fistula may be gastrocolic, jejunocolic, or gastrojejunocolic. ^ 
ulcer may develop on the wall of the jejunum opposite the gastio-enteios 
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be reproduced in later observations. Subsequent operation showed the pres- 
ence of the fistula. 

Recurrence . — The fistuke, like the ulcers which lead to their formation, 
have a tendency to recurrence, as pointed out by Loewy (ii.i per cent.). 

Treatment . — Unless surgical measures are instituted, the outcome is 
likely to prove fatal in the majority of cases. The preventive measure of 
diminishing the incidence of gastro jejunal ulcers is of course the desired end. 
Fistulre may be at least guarded against by making a high opening in. the 
posterior leaf of the gastrocolic omentum, so that the anastomosed jejunum 
as it passes through this opening is held away from the transverse colon. 

Pre-operative treatment, though sometimes advisable, should not be long 
continued, as the patient will continue to lose weight and the operative risk 
be thus increased. Enemas should be avoided. The poor condition of 
patients with gastro jejunal ulcer and colonic fistula, together with technical 
difficulties consequent to the adhesions, as well as the danger of soiling from 
colon contents, mitigate strongly against extensive operative procedure. 
Excision of a gastro-enterostomy with the gastrojejunal ulcer, together with 
closure of the fistulous tract will, we believe, be followed by the lowest 
mortality and, in spite of the possibility of recurrence of the original duodenal 
ulcer, as occurred in two of our cases, is the most justifiable procedure. 

CONCLUSIONS 

A majority of the ulcers recurring after gastro-enterostomy are gastro- 
jejunal ulcers and not recurrences of the original ulcers. There are many 
more gastrojejunal ulcers in existence than we have heretofore assumed. 
They are the most dangerous of all types of ulcer, and so serious and frequent 
are their complications that they demand very early discovery, and with 
failure to obtain relief and low acidity with medical treatment denianc 
prompt and the most complete eradication. 
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PROGRESSIVE GANGRENOUS ULCERATION OF THE 

ABDOMINAL WALL 

By Arthur Marriott Shipley, M.D. 

op Baltimore, Md. 

FROM TUB SURGICAL SERVICE OF TUB UNIVERSITY OF MARYLAND HOSPITAL 

In Surgery , Gynecology and Obstetrics for May, 1924, Dr. Thomas 
Cullen 1 described an extensive serpiginous ulceration of the abdominal wall 
and in the Chicago number of Surgical Clinics of North America for June, 
1924, Dr. Frederick Christopher 2 reported a similar case. At the meeting 
of the American Surgical Association in Washington in May, 1925, 
Dr. George Brewer a reported two of his own cases and spoke of five other 
cases, two of which were Christopher’s mentioned above. In addition to 
these there is a report by Dr. Tomosuke Mayeda 4 in Deutsch. Ztschr. f. 
Cltir., for 1926. 

On May ii, 1927, there was admitted to my service in the University Hospital of 
Baltimore, a man with a large, progressive and gangrenous ulcer occupying the entire 
left half of his upper abdominal wall and extending well up on the chest. He was sent 
in by Dr. R. W. Patterson, of Clarksburg, W. Va. tie had been operated on at his 
home in West Virginia on January 5, 1927, for what was diagnosed as abscess of the 
abdominal wall. This incision was on the right side and about opposite the umbilicus. 
He was operated on again on January 19, and a second abscess to the left of the midline 
drained. This abscess contained about 100 c.cm. of pus with a colon odor. Following 
this the history is that four small pimples about the size of a grain of wheat appeared 
adjacent to the wound. The skin became brown in color, but tbe physicians did not pay 
much attention to this at the time. These pimples ruptured spontaneously and some pus 
escaped. These infected areas spread rather rapidly in all directions until the larger 
portion of the entire left abdominal wall was involved. Many different antiseptics were 
tried, but in spite of all methods of treatment the infection spread. He was in the 
hospital for seventeen weeks and left the hospital with the process still extending. After 
leaving the hospital he went home and was treated by his physician for three weeks. 
The infection continued to spread, the patient’s general condition became worse and 
he then went to another hospital near his home where the wound was treated for four 
weeks with Dakin’s solution, but the ulceration continued to advance. He left the 
hospital and went home and on May 11, 1927, as stated above, was admitted to the 
University Hospital. 

At this time the lower portion of the ulcerating surface had begun to heal. The 
middle portion of it was occupied by a large granulating surface and there was a long, 
spreading margin extending in a wide semicircle from the midline of the abdomen just 
above the navel onto the costal margin and chest wall and downward on the lumbar 
region to the crest of the ileum behind. This advancing margin presented a number of 
zones. There was a narrow strip of black, necrotic tissue adjacent to the ulcer. Just 
beyond this there was an oedematous, dusky red and swollen area about 6 or 7 cm. wide 
and beyond this the swelling gradually merged into normal looking tissue. The patient’s 
general condition was bad. His morale was very low, he had lost a great deal of 
weight and his chief complaint was exquisite tenderness over the entire area when it 
was handled in any way. He was kept under observation and the area painted over 
several times a day with mercurochrome, but without any improvement. 
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May 17 he was taken to the operating room and, under gas anesthesia, the entire 
advancing border of the ulcer cauterized. The cautery was thrust through the skin and 
a linear cauterization done parallel to the advancing ulcer and beyond the red, oedematous 
area. The strip of infected and necrotic ulcer was then excised by means of a scalpel 
and the denuded surface thoroughly cauterized. This arrested the ulcer, except in two 
small areas where evidently the cauterization was not carried beyond the advancing 
infection. Here, a semicircular, spreading ulceration developed and these areas were 

again cauterized one week 
later. 

Following this, there 
was no further spread of 
the ulceration. The surface 
was Dakinized and grad- 
ually cleaned up. Four 
weeks later, a small area 
was covered by pinch grafts 
taken from the thigh to 
determine whether or not 
these grafts would live on a 
surface that had been so 
heavily infected. The grafts 
behaved very satisfactorily 
and at intervals of a few 
days the entire ulcerated 
area was covered by pinch 
grafts. This was done at 
four different operations. 
The last grafting was done 
on July iS, 1927, and Mo 
pinch grafts were placed on 
various areas of granulating 
surface. Practically all of 
the grafts lived. They were 

taken from the anterior sur- 
Fig. I.— Appearance of lesion on admission. f ace t j 5e un der local 

anaesthesia. He left the hospital on August 9, 1927. The entire wound at this time uas 
practically healed. I heard from his doctor about a month later, at which time ie 
reported that the patient had entirely recovered ; that the ulcerating surface was com 
pletely healed; and that he had gone back to work. 

The original condition of this man was diagnosed abscess of the abdonu 
nal wall and was said to be of unknown etiology. The scar left by the drain 
tract was about 5 cm. to the right of the midline and just above the leve 0 
the umbilicus. From his history he probably had a high appendix wit a 
walled-off abscess which was adherent to the abdominal parietes. 

Bacteriologically the study of the tissue removed in my own case threw no 
special light on the infection. Smears made at the time of operation sl0 ' ve ^ 
numerous pus cells and Gram-positive cocci in chains. Cultuie siou 
non-haemolytic streptococcus. 

In Cullen’s -case “the only microorganism found was the streptococc 
brevis.” 
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sary: the non-haemolytic streptococcus and the haemolytic staphylococcus 
aureus; “these when injected together, produced gangrene almost invari- 
ably, while these organisms injected separately did not. The streptococcus 
never, and the staphylococcus only rarely in small guinea-pigs.” Brewer’s 
suggestion of symbiosis, with the experimental work supporting it, is a very 
enlightening thing. These gangrenous ulcers resemble very closely much 
of the behavior of carbuncles and it is quite possible that the specific nature 


Fig. 3. — Ulcerated area after cauterization; clean and healthy. This 
surface was later covered with pinch grafts. 



of carbuncles is due to 
a combination of special 
strains of staphylococci 
and streptococci work- 
ing together. 

All of these ulcers 
resisted ordinary treat- 
ment. Almost every sort 
of germicide was used. 
These agents had a good 
effect upon the granu- 
lating surface of the 
ulcer, but did not con- 
trol the advancing gan- 
grenous edge. Neither 
heat, cold, light nor 
other types of radiation 
had the slightest deter- 
rent effect upon the 
spread’ of the ulceration. 

In each instance the 
spreading necrotic edge 
was controlled only by 


of the ulcer 
area. 


very drastic surgical measures. Cullen cut away the edge 
with a cautery, burning about a half inch from the ulcerated 
Christopher at first excised the margin with a scalpel, but bleeding was 
so profuse that he finally resorted to the cautery. Mayeda excised t^ 
margin. Brewer “circumscribed the entire diseased area, well beyond tie 
lesion by an incision through the skin and entire thickness of the subci 
taneous fat to the sheath of the rectus and aponeurosis of the exte ™‘^ 
oblique muscles and packed this incision with gauze wet with a 1 pe r ^ 
solution of formalin. The sloughing process did not extend 
this barrier.” 

In my own case, under general anaesthesia, I produced a gutter 
with the cautery, well beyond the oedematous area of the skin and 
away the ribbon of infected sloughing material between this cauterize 
and the margin of the ulcer and cauterized the raw surface. 


beyond 

wound 
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CONCLUSIONS 

These carbuncular-Iike and spreading, gangrenous ulcers are probably 
more common than the literature would indicate. 

The work of Brewer and Meleney suggests that a combination of special 
strains of streptococci and staphylococci may account for the peculiar and 
specific nature of the lesion. 

Most of the reported cases have followed suppurative appendicitis with 
drainage and the ulceration developed in the majority of instances a week 
or more following operation and behaved very differently from ordinary 
wound infection complicating drainage. 

These lesions resist all ordinary treatment and in every instance were 
controlled only by complete excision, isolation or destruction of the advanc- 
ing infectious area. 

The cautery is a very useful instrument in checking the ulcers. 

The large denuded surfaces have healed in some instances without 
grafting, but grafts live very well on the granulating surfaces and shorten 
the period of convalescence. 
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SOLITARY CYSTS OF THE KIDNEY* 

Bv William James Carson, M.D. 
ok Milwaukee, Wis. 

T “ l: HEPAKTMENT OK PATHOLOGY OK TUB UMVEUSITY OK MAllYLASO 


Cysts of the kidney were described by Fabry 1 of Hildcn, the “Father 
of German surgery”, who died in 1624, and Thomas Willis- the English 
clinician of the seventeenth century. Morgagni 2 described the renal cysts. 

Raver 4 in 1S37 classified 



Fig. i.— Case I. La rye solitary cyst (capacity 800 c.c.) at upper 
pole of left kiilney. Right kidney presents a cyst measuring 2.5 cm. 
111 diameter at upper pole and a smaller cyst close to the hilum. 


different types of renal 
cysts, according to their 
contents. Cruveilier/ 
Lejars 8 and Virchow 7 
made similar observa- 
tion. 

Laveren s in i S 7 6 
made a clear distinction 
between single renal 
cysts and polycystic kid- 
ney. While Lancereaux 
in 1S76 divided the large 
isolated cysts of the kid- 
ney into two classes — • 
serous and hemorrhagic, 
of the former. Morris “ 


found 5 cases in 2610 autopsies at the Middlesex Hospital, London. In 
1906, Simon 10 was able to find but 52 cases reported in the literature. 

Kretschmer, 11 in 1920, collected 47 cases appearing in the literature after 
Simon’s review and added a case of his own. 


Harpster, Brown and Delcher, 12 in 1923, tabulated but 95 cases. McKim 
and Smith, 1:1 in 1924, collected 117 cases from the literature and added three 
of their own. Kretschmer, 11 Harpster 12 and McKim I;i reviews do not include 
Kelly’s and Burnam's 14 2 cases. Guiteras 13 one case and Ouinby’s 1,1 3 cases. 
To the above 126 cases, may be added 15 cases which have appeared in the 
literature between 1923 and 1927. Viz: Lewis, 17 G. G. Smith, 18 Herrick.’'' 
Swarz, 20 O’Neil. 21 Goncyzy, 22 Delore and Mallet, 22 Petal and Mallet.' 1 
Viethen, 27 ’ Santors, 2 ” Kirwin. 27 Alessandri, 28 Joseph 2 ” and Fullerton,"" 
Fullerton collected but 98 cases from the literature. 

As solitary serous cyst of the kidney is rare, the following 4 cases arc- 

reported, making a total of 145. 

* Read before the North Central Branch, American Urological Association. October 


M. iy-7. 


250 



SOLITARY CYSTS OF THE KIDNEY 


Etiology. Three views are held : (1 ) That they are clue to embryonal 
lests, (2) that they are clue to failure of union between the glomeruli, and 
the collecting tubules; and (3) that they are retention cysts, due to constric- 
tion of the tubules by fibrous tissue or blocking of the glomeruli or tubules bv 
desquamated and degenerated cells, favored perhaps by small hemorrhages. 

In the development of the functional kidney or metanephros, it will be 
recalled that it has a 


double origin, the ureter, 
renal pelvis, calyces, 
and straight collecting 
tubules or ducts arising 
from the so-called ure- 
teric bud, a diverticulum 
of the more primitive 
wolffian duct, and the 
coiled uriniferous or 
secretory tubules “ Crys- 
tallizing,” so to speak, 
from the metanephro- 
genic blastema into 
which the ureteric bud 
grows. The blind ex- 
panded end of the bud 
becoming the primitive 
renal pelvis, it now gives 
rise to the different suc- 
cessive generations or 
orders of straight col- 
lecting ducts. During 
this process, the meta- 
nephric blastema, which 
always caps the ampulke 
or blind terminations of 
the last ducts formed, is 



divided in such a way Fig. 2. — Case II. Solitary cyst of kidney 25 by 20 cm. extending from 

that one part is raised or superior t0 inferior p0,e along the convex surface - 

carried peripherally by the newly sprouting ones while the other part stays 
behind in the form of separate masses which lie in contact with the 
sides of the parent ducts. As this process is repeated every time a new 
generation of ducts is produced, generation after generation of potential 
uriniferous tubules are likewise laid down and accordingly arranged in suc- 
cessive tiers as one proceeds from centre to periphery. Soon after those 
metanephric masses are split off from the blastema, they round out to form 
what are known as “ metanephric spheres By the acquisition of the cavity 
they become converted into the “ metanephric vesicle ”. By further growth 




and change they attain the typical S-shaped stage, one end establishing 
continuity with the respective collecting duct, and the other forming the 
glomeruli capsule. Continued growth, extension, convolution and histological 
differentiation create the definite characters of the uriniferous tubules. 
Kampmeier :!1 has recently shown that every human individual during his 
fcetal life normally passes through a period characterized by the presence of 
numerous cystic renal tubules. Such a normal physiological event, however, 



Fir.. 3. — Case III. Solitary cyst lower pole of right kidney 15 by 10 cm. Lower pole of left kidney 8 by 4 cm. 

may be converted into an abnormal or pathological condition if such tubules 
do not give way at the end of their allotted time but continue to grow and 
expand to the detriment of adjacent normal structures. Should one do this, 
it is readily understood how it might produce renal cysts. 

Pathology . — Solitary serous cysts of the kidney are usually, unilateral, 
with the cyst located in the upper or lower pole, in a few of the reported 
cases it has occupied the anterior surface of the kidney or the hilum. The 
right kidney has been involved more frequently than the left. McKim and 
Smith found the lower pole involved in 51 and the upper in 21 instances, 
with 8 occupying the centre of the kidney. The size of the cysts vary from 
30 c.c. to 1 f>, 000 c.c. Goncyzy.-- with the average being 15 cm. in diameter. 


SOLITARY CYSTS OF THE KIDNEY 


The cyst wall is grayish-white in color with blood-vessels visible on its 
surface; on section the wall measures from I to 3 mm. in thickness, with the 
inner surface smooth and glistening, occasionally being multiloculated in 
character. The cyst wall is independent of the kidney capsule, but blends 
with the interstitial fibrous tissue of the renal cortex. Near the cyst the 
kidney substance usually shows pressure atrophy. No communication is 
found between the cyst and the kidney pelvis or calyces. 

Microscopically the wall is found to be composed of fibrous connective 
tissue. Lauenar describes a lining made up of normal cell formation of the 
uriniferous tubules 


somewhat flattened in 
appearance. Carnil and 
Babinski describe a layer 
of pavement epithelium 
surrounded by a few 
cuboidal cells. Kelkes- 
kamp found a complete 
lining of cuboidal epi- 
thelium. Bonneau and 
Hartmann found flat- 
tened epithelium with 
elongated cells which 
suggested endothelium, 
in some areas, while 
Lecene and Papin found 
cuboidal cells. 

The majority of cases 
have shown no epithelial 
lining which may be due 
to ante-mortem or post- 
mortem changes. 

The portion of the 
cyst wall which is near- 
est the kidney may show 
remnants of renal cortex. 
Small round-cell infiltra- 



Fig. 4. — Case IV. Solitary cyst at lower pole measuring 6 by 4 cm. 


tion may be present, with calcareous deposits reported by a few observers. 
Brin 33 and Begg 34 who have collected 13 cases of solitary hemorrhagic cysts 
of the kidney from the literature, described the wall as being composed of 
three layers, (1) an inner layer of clots and fibrin; (2) a middle fibrous 
layer; and (3) an outer layer formed by renal parenchyma atrophied and 
sclerosed. 


CONTENTS 

In the majority of cases the contents arc described as clear serous fluids. 
Bloody fluids or clot being found in a few instances. In Kretschmer’s case 
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the larger cyst contained old clotted blood and the smaller cysts, clear straw- 
colored fluid. 

Associated Abnormal Conditions. — Complicating these cysts the following 
have been found: Hypernephroma, carcinoma of the kidney, papillary carci- 
noma of renal pelvis, horseshoe kidney, abnormalities of renal blood-vessels, 
bifid pelvis, hydronephrosis, renal calculi and tuberculosis of the kidney. 

Age and Sex Incidence. — Age: The majority of cases reported were 
between thirty and sixty years, average forty-five years. Two were one year 
old, one was four and one eight years. The oldest was a male, age eightv- 
nine years, the cyst being successfully resected by Bockenheimer 33 from 
a horseshoe kidney. 

Sex: The condition is more frequent in females, of the 145 recorded 
cases. Forty-one were in males, and 8y in females, and in 16 the sex was 
not stated. 

Case I. — F. V., white male, age sixtv-two years. Clinical diagnosis: Carcinoma of 
the bladder; hypertrophy of the prostate; Von Recklinghausen's disease. Kidney. — 
Left: The left kidney has a large single cyst at its upper pole, which holds approxi- 
mately 800 c.c. of clear fluid. Below the cyst, the surface of the kidney is of a bright 
red color and is finally granular in appearance. Right. — On the anterior surface of the 
upper pole is seen a cyst measuring 2.5 cm. in diameter, and on the lower pole close 
to the hilum, a small cyst measuring i cm. in diameter is seen. The surface of the 
kidney is finally granular in appearance, with the pelvis and calyces markedly dilated. 
The right ureter is markedly dilated from the bladder wall to the uretero-pelvic junction 
measuring from 1.5 to 2 cm. in diameter. 

Microscopically. — Section from the cyst wall showed it to be composed of fibrous 
connective tissue. 

Anatomical Diagnosis. — Carcinoma of the bladder involving the base and lateral 
wall, obstructing the right ureteral orifice; hydro-ureter, right; hydronephrosis, right; 
solitary serous cyst of the left kidney. 

Case II. — Museum No. E — 30 — 51,62s C. White female, age forty-five years. 
Nephrectomy by Doctor Ashby for tumor of the kidney. Kidney. — There is a large 
cyst extending from the superior to inferior pole along the convex surface which meas- 
ures 25 by 20 cuts, (after fixation in formalin). The wall is grayish- white in color 
with numerous blood-vessels visible on its surface. It is filled with clear fluid. 

Microscopically. — Section of the wall is composed of fibrous connective tissue, with 
a few small round cells infiltrating in a disorderly fashion between the connective- 
tissue cells. 

Case III. — Museum E — 7 — 51.628 B. Autopsy No. 290. Colored male, age twenty- 
five years. Clinical diagnosis : Typhoid fever. Kidneys. — At the lower pole of each 
kidney there is a large cyst. The right measuring 15 by 10 cm. and the left 8 by 4 cm. 
The walls are thin and of a grayish-red color. They are filled with blood-tinged fluid. 

Microscopically. — Sections show adult fibrous connective tissue with a few blood- 
vessels filled with red blood-cells. 

Case IV. — Museum E — 25 — 51,628. Nephrectomy by Doctor IViitslov. Kidney. 
The kidney shows a large cyst at the lower pole which measures 6 by 4 cm., which 
is grayish-red in color. A few blood-vessels are visible on its surface. It is filled with 
turbid fluid. The kidney is dark red in color, with a granular surface. 

Microscopically. — Section from cyst wall shows a thick layer of fibrous connecthe 
tissue with a moderate small round-cell infiltration. Section from kidney shows chronic 
diffuse nephritis. 
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DISCUSSION 

From a review of the literature and a study of the four cases reported 
above, it is the opinion of the writer that polycystic kidney, solitary serous 
cyst of the kidney and solitary hemorrhagic cyst of the kidney are all the 
result of congenital malformations of the kidney and that the solitary hemor- 
rhagic cyst is formed in the same way as the solitary serous cyst. 
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POSTERIOR EXCISION OF THE SEMINAL VESICLES* 
By Verne C. Hunt, M.D. 

ok Rochester, Mi\n. 

1-UOM Tin: DIVISION- OF SUItGEllY, MAYO CLINIC 


The anatomic relations of the seminal vesicles 


and their relative inaccessi- 


bility have greatly aug- 
mented the difficulty of 
surgical extirpation under 
all conditions. The variety 
of surgical procedures 
that have been advocated 
is in itself evidence that 
no one method has been 
applicable to all case s 
under conditions of actual 
disease in the vesicles 
when the indications for 
extirpation w ere clear. 
Such indications have in 
the past been far from 



Fig. i. — T he prone position on the table with elevation of the 
pelvis tends to elevate the pelvic structures, including the seminal 
vesicles, into the operative field from a relatively deep position. 



clear. A cursory review 
of the literature reveals 
numerous conditions for 
which the operation has 
been performed, chiefly 
urinary infection, impo- 
tency, nervous and 
mental disturbances and 
rheumatic conditions. It 
is obvious that the indi- 
cations have been unre- 
stricted. An unbiased 
analysis of the results of 
extirpation of the semi- 
nal vesicles narrows its 
applicability to a very 
small group of unques- 
tionable pathologic con- 
ditions in the vesicles. 


Fig. 2.— The incision in the median line extends from about 2 5 cm. nQt amena | ) I e tO 11017- 

above the anus to just above the sacrococcygeal a rticulation. 

*R ea d before the North Central Branch of the American Urological Association, 
Madison, Wisconsin, October 14, 1927. 
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operative treatment. In the consideration of the question of extirpation of 
the vesicles in the individual case, the basis of the decision should rest on the 
pathologic condition rather than on the uncertain hope of improvement 

in sexual power, relief of 
mental disturbances, and 
benefit in rheumatic 
conditions. 

The perineal route has 
been favored for extirpa- 
tion of the vesicles and 
has provided a r e a d y 
method for its accom- 
plishment when the tis- 
sues are pliable and there 
is no gross change in the 
vesicles or perivesicular 
inflammatory reaction. 
However, in the presence 
of perivesicular disease, 
the vesicles are often 
densely adherent and at best may only be drained or incompletely removed. 
Fuller has reported a large series of cases in which extirpation was accom- 
plished by a formidable operation in which, by a deep transverse perineal 
and two long lateral in- 
cisions, one on each side 
of the anus, the entire 
anus and rectum were 
elevated and displaced 
posteriorly to expose the 
prostate and seminal 
vesicles. The Rydygier 
incision likewise em- 
braces a formidable pro- 
cedure in the transverse 
division of the sacrum. 

In the operation of 
posterior resection of the 
rectum for carcinoma, I 
have frequently noted 
the accessibility of the 
seminal vesicles through the posterior incision. A modification of tins inci- 
sion, avoiding displacement of the anus and obviating injury to the anal 
sphincters, seemed to afford a logical approach to the seminal vesicles. 
Furthermore, it seemed that the employment of the methods of mobilising 
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the upper portion of the rectum and sigmoid, as is the practice in posterior 
resection of the rectum for malignant disease, should afford adequate expo- 
sure of the seminal vesicles. The method has now been used in five cases in 
all of which the vesicles were densely adherent by virtue of extensive peri- 
vesicular inflammatory reaction. 

The type of amesthesia and the position of the patient are important 
factors in obtaining complete relaxation and adequate exposure through a 

relatively small incision. 
Complete relaxation is 
necessary and is best 
accomplished by the use 
of sacral amesthesia, as 
described by Labat and 
Lundy. The prone posi- 
tion on the table with 
elevation of the pelvis 
(Fig. i) tends to elevate 
the pelvic structures, in- 
cluding the seminal 
vesicles, into the operative 
field from a relatively 
deep position. The inci- 
sion is made in the me- 
dian line extending from 
about 2.5 cm. above the 
anus, or sufficiently far 
above the anus to avoid 
division of the anal 
sphincters, to just above 
the sacrococcygeal articu- 
lation (Figs. 2 and 3). 
The incision is carried 
down to the levators ani 

Fig. 7. — Complete extirpation of the vesicle with or without ligation which ale (lit itled ill tllC 
°f the vas. anococcygeal raphe. Lat- 

eral retraction of these muscles immediately exposes the rectum supported 
more or less loosely by areolar tissue. Excision of the tip of the coccyx 
(Fig. 4) facilitates mobilization of the rectum and lower portion of the sig- 
moid by detaching them from the anterior surface of the coccyx and sacrum. 

I would emphasize the fact that detachment of the rectum and lower portion 
of the sigmoid from the anterior surface of the coccyx and sacrum obviates 
the necessity of excision of the entire coccyx or the higher transverse di\ision 
of the sacrum, which has been advocated in the more formidable methods of 
posterior excision of the vesicles. The disarticulation of the tip of the cocc).x 
with mobilization of the rectum facilitates lateral retraction of the rectum 
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In summary I would emphasize the restriction of the indications for 
seminal vesiculectomy to such cases of actual disease of the vesicles, not 
amenable to non-operative methods of treatment, as offer reasonable proba- 
bility of benefit to the patient through the extirpation and removal of diseased 
structures. The indications on a functional basis are questionable. When 
the indications for seminal vesiculectomy are clear and based on definite 
pathologic changes in the vesicles, the method herein described is not for- 
midable, obviates danger of injury to the anal sphincters, and facilitates 
visible extirpation of the vesicles. 
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a series of cases, he also concluded that the majority of testicular tumors are 
of teratomatous origin. 

Thus two theories regarding the origin of malignant testicular tumors 
have prevailed: (i) Kocher’s theory that they are of teratomatous origin, 
which has been upheld by Ewing , :!0 Eibbert , 04 Pick,"- Wilms, su O’Crowley 
and Martland , 57 and Cairns ; 14 and (2) the theory that they are deviations 
from spermatic tubules, which was advanced by Chevassu and has been sup- 
ported by Eisendrath ,-'' 1 Geist and Thalhimer, 3 - Birch-Hirschfeld s and others. 

Ewing states that the spheroidal tumor, the origin of which has been so 
strongly contested, is produced by an overgrowth of one element in a pre- 
existing teratoma. He was unable to find evidence of its origin from the 
seminiferous tubules. 

Eisendrath concludes that while the medullary tumors are primary tumors 
which arise from the seminiferous tubules,, the other tumors of adenomatous 
character are teratomatous in origin, this being true even in cases in which 
the heterologous elements cannot be detected. 

The term “ embryonal carcinoma ” has been applied to tumors which arc 
classified as of teratomatous origin because of the presence of heterologous 
elements, or the occurrence of atypical tissue. (See Fig. 2.) Spermato- 
cytomata are the solid, medullary tumors (of large cell type) derived from 
the seminiferous tubules. 

The following classification by Schultz and Eisendrath liS seems acceptable: 

I. Homologous Tumors. 

A. Benign : 

( 1 ) Epithelial : 

(«) Adenoma of the seminal tubules. .. 

(2) Mesoblastic: 

(a) Fibroma (arising in the tunics). 

( b ) Leiomyoma (arising in the epididymis). 

(c) Vascular tumors. 

(d) Interstitial cell tumors. 

B. Malignant : 

(1) Epithelial: , . 

(a) Spermatocytoma. 

(2) Mesoblastic: 

(a) Sarcoma. 

II. Heterologous Tumors. 

A. Benign: 

(1) Cystic dermoid. 

B. Malignant : 

(1) Embryonal carcinoma. 

(2) Sarcomatous mixed tumor. 

Pathology. — Most malignant tumors of the testicle may be classified in 
two groups : teratomata, or mixed tumors, and spheroidal cell tumors, 
we now know, sarcomata of the testicle are quite rare. ^ _ _ 

Teratomata comprise over half the malignant tumors of the testic e. ^ 
are very malignant and are frequently rapid in growth. In mail} 
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logous elements are numerous and in many cases it is impossible to deter- 
mine the specific germinal layer in which the cells have originated. Cartilage 
may be present in all the different stages of differentiation up to the point 
of ossification, and involuntary muscle fibres are also present in various stages 
of differentiation. Tissue of glandular structure also is usually present. 
Eisendrath mentions that atypical tissue may have the appearance of chori- 
onic epithelium. Usually, however, the presence of heterologous elements 
indicates the teratomatous nature of the tumor. 

The pathological picture of spheroidal cell tumors of the testicle is entirely 
different from that presented by the teratomata. These tumors are large, 
firm, and solid, yellowish in color, and medullary in character, and the micro- 
scopic appearance of the cells is quite characteristic. The tumors are very 
cellular with scanty reticulum. The cells are large and contain large vesicu- 
lar nuclei and a granular cytoplasm. Degenerated areas may also be present, 
producing small white zones scattered through the tissue. The polyhedral 
cells are quite characteristic. 

In Tanner’s 75 report of 97 malignant growths of the testicle, 35 were of the mixed 
type and 62 of the medullary type. Miyata, 55 in 1913, reported 27 cases of tumor of the 
testicle, 21 of which were classified as sarcomata, one as a sarcoma in a mixed tumor, 
one as a perithelioma and three as endotheliomata. 

Bulkley 1S collected reports of 59 tumors in undescended testicles and found each to 
have been a sarcoma of some type except for 19 cases which were classified as follows: 
two teratomata, two epitheliomata, two chorio-epitheliomata, seven carcinomata, one 
rhabdomyoma, and five which were simply designated as cancer. 

Butt and Arken, 75 in 1914, described a case of bilateral sarcocarcinoma in unde- 
scended testicles. 

Geist and Thalhimer,” in reviewing the histopathology of 26 cases, found 20 cases of 
carcinoma, of which 16 were medullary and four adenomatous in type, and six cases 
in which teratoma was associated with carcinoma (adenomatous with medullary or 
papillary areas). 

Eisendrath 21 has reported nine cases of embryonal carcinoma and six cases of 
spermatocytoma. 

It is obvious that the great discrepancy in the incidence of various types 
of tumor is due in great part to varying methods of classification on the part 
of the reporters, some authors reporting large series of cases of sarcoma, 
the histological picture of which is identical with that of the large cell type 
of medullary tumor. 

Of the 23 cases of malignant tumors of the testicle which I am reporting 
here, five were carcinomata, two sarcomata, five teratomata, and three 
embryomata, and in eight cases the type was not specified in foui of them 
no operation was performed. 

Age Incidence . — The tumors appear most frequently during the age 0 
greatest sexual activity, that is, between the ages of twenty and fifty, how 
ever, no age is exempt. 

According to Kutzmann and Gibson, <s tumors of the testes are of com parati • 
rare occurrence in children. Steffen" and Gerhardt 5 state that w ien tumors 0 
testis occur in children, it is chiefly in early infancy, generally m the first six 
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of testicular malignancy, and that fifty-six of these were scrotal and nine inguinal, 
there being no abdominal tumors in this series. 

Eccles' 7 found thirty-eight testicular malignancies among 60,000 male admissions. 
In this series only one tumor occurred in an undescended testicle. Tanner 75 states that 
one in every 2000 male admissions shows malignancy of the testicle. 

In our series only one case (Case 22) occurred in an undescended testicle. 
(See Tables I and II.) 

Reports in the literature vary as to the predominance of tumors in the 
right or left testicle, and many authors note no difference in the incidence 


Table II. 

Incidence of Testicular Tumors in Undescended Testicles. 
(After Kutzmann and Gibson) 


Author 

Number of cases of unde- 1 
scended testicle 

Number of testicular 
tumors 

Percentage 

Eccles 

859 

0 

0 


Coley 

1357 

0 

! 

0 


Kocher 

rooo 

1 

I ] 

0. 1 


Brenner 

75 

0 

0 


HofFstatter 

181 

4 

2.2 


Goeritz 

57 

1 

i -7 


Total 

3539 

6 

0.17 



in this respect. In Cunningham’s - 2 series thirty-four of the tumors were 
found to involve the right testicle, 25 the left, and three were bilateral. 
In our series, 14 tumors involved the right and 9 the left testicle. 

Bilateral malignant tumors of the testicle are rare. Chevassu ,s noted 
one case among 128; Kober, 41 * five among 93 cases; and Cunningham,-- three 
among 67 cases. Councilman and Lovett 20 reported one case of bilateral 
teratoma of the testicles and Ochsner 00 also reported one such case. Our 
series of cases includes one bilateral case which will be reported in a later 
communication. 

Etiology . — In many cases the patient gives a history of trauma, but this 
is frequently merely the incident that causes the patient to note an enlarge- 
ment which is already present. In Cairn’s 14 series fourteen of the seventy- 
nine patients had observed the enlargement after a trauma of the testicle. 
Among the reports cited by Tanner, 72 in twenty-two of a series of 100 cases 
the patients gave a history of trauma. Pohle ,!:! states that trauma appearec 
to be an etiological factor in a few of his cases. Some reports give a histoi y 
of trauma in 50 per cent, of the cases. Among the cases in our series, on \ 
four of the patients gave a history of trauma, and in two of these the acci 
dent had occurred many years before the development of the tumor. 

In spite of the cases in which there has been a history of trauma, tor 
ever, it is very doubtful whether trauma alone gives rise to the neoplastic 
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process. We know that constant and prolonged irritation may promote the 
production of a malignant growth. The presence of a preexisting tumor of 
the testicle cannot he excluded as a possible cause and such a tumor may he 
stimulated by trauma to more rapid growth. In the same manner constant 
pressure and irritation may exert a similar influence upon an undescended 
testicle lying in the inguinal canal. 

Symptomatology and Diagnosis . — There are no pathognomonic signs or 
symptoms of a malignant tumor of the testicle. In fact, the diagnosis is 
occasionally reached by a process of exclusion. Pain and tenderness are 
present in many cases but are strikingly absent in others. In Tanner’s ,r ’ 
series, 52 per cent, of the patients complained of pain, while among Dean’s-' 
cases only a few patients made this complaint. In the latter series, 8 per 
cent, of the patients had abdominal pain, 2 9 per cent, had a lumbar ache, and 
5 per cent, had abdominal cramps. In many cases the patients give a history 
of progressive enlargement of the testicle, with no pain until metastasis is 
present. Weakness and loss of appetite are also late manifestations. 

In our series the subjective symptoms were testicular pain in four cases, 
or 17.4 per cent., more or less constant lumbar pain which was increased 
by movement in seven cases, or 30.4 per cent., loss of weight in six cases, or 
26 per cent., and loss of appetite in three, or 13 per cent. 

On reviewing the symptoms which were present in our cases when they 
were first examined, I found that before the primary operation, testicular 
pain had occurred in four cases, pain in the back in three, loss of weight in 
four, and loss of appetite in one case. As for the symptoms of the patients 
when they came to us at varying periods after operation — those in Group IV, 
pain in the back occurred in three cases and loss of weight in three. 

In making a differential diagnosis hydrocele, hcematocele, gumma and 
tuberculosis must be considered. 


A careful investigation of the personal and familial histories of the 
patient is of value in eliminating tuberculosis. The first evidence of the 
presence of a pathological condition of the testicle which is due to tuberculosis 
occurs in the epididymis and thence extends along the vas, which becomes 
nodular, the testicle becoming involved later. If the lesion extends to the 
skin of the scrotum, persistent sinus formation follows. Rectal examination 
of the seminal vesicles and prostate may demonstrate a tuberculous involve- 
ment. A rontgenogram of the lungs may also demonstrate the presence of 
an active tuberculous lesion. As .for the clinical course of tuberculosis, it 
may be more rapid than that of a malignant growth, pain is more frequently 
present, and an elevation of temperature may be noted. 

It must always be remembered that hydrocele and a malignant tumor of 
the testicle may coexist. This combination of diseases was found in two 
cases of this series. Transillumination should always be employed in making 
a diagnosis of hydrocele. The testicle should be carefully examined during 
operation to determine whether or not hydrocele is present; or if a hydrocele 
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is tapped, the testicle should be carefully palpated after the tapping to deter- 
mine the presence or absence of a tumor. 

. In eliminating hematocele it is important to learn whether or not there 
is a history of trauma. An haematocele is usually a uniform swelling and 
when it is present it may not be possible to transillumiiiate the scrotum* or to 
produce fluctuation. French observers emphasize particularly that when this 



condition is present the 
head of the epididymis 
cannot be palpated, but 
as it may also be in- 
volved by a tumor of the 
testicle or compressed by 
a large growth, this find- 
ing seems of little value 
from a diagnostic stand- 
point. 

The diagnostic ability 
of the surgeon will be 
taxed to the utmost to 
differentiate an luemato- 
cele of long duration in 
which solidification and 
calcification have taken 
place from a malignant 
tumor of the testicle. 
Tanner 75 states that the 
tunica vaginalis can he 
palpated on the surface 
of a scrotal tumor and 

Fig. 3. — Rontgenogram showing evidence of metastasis in the medias- that this is UOt tl lie ill <1 
tinum in a case of malignant tumor of the testicle. (Case XVI.) C'ISe of ll'ematOCele ill 

which also the epididymis cannot be felt between the fingers, as it is hidden 
within the haematocele. 

In differentiation of a malignant tumor from a gumma careful questioning 
may elicit the history of the former presence of a primary luetic lesion. A 
Wassermann test is indicated in all cases of testicular tumor. If doubt as 
to the character of the tumor persists, then the administration of potassium 
iodid and of mercury may establish the diagnosis, as they will cause a gumma 
to decrease in size in from seven to ten days. It should be borne in mind, 


however, that syphilis and a malignant tumor of the testicle may coexist, 
so that undue dependence must not be placed upon a positive Wassermann 
reaction in a case in which the tumor does not respond to anti-syphilih c 


therapy'. _ . 

In its early stages a malignant tumor of the testicle is firm and smoot ) 
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and causes no change in the contour of the testicle, although nodulation may 
occur later. Palpation may produce pain or elicit tenderness, but this is not a 
constant finding. The epididymis is usually palpable and is clinically free 
from change. If necrosis has taken place in the tumor, fluctuation may be 
noted. The skin is usually uninvolved and moves freely over the testicle. 
The testicle cannot he 
transilluminated. Occa- 
sionally. on account of 
the need for an increased 
blood supply, the cord 
may he enlarged. An 
examination to determine 
the presence of glandu- 
lar adenopathy in the 
left supraclavicular fossa 
and in the inguinal re- 
gions mav be of value. 

In differentiating ma- 
lignant fro m benign 
tumors of the testicle, it 
should be remembered 
that the latter are quite 
rare in occurrence. How- 
ever, the following be- 
nign tumors do occur : 
adenomata arising from 
the seminal tubules ; 
fibromata arising from 
the tunica, leiomyomata 
arising from the epididy- 
mis, vascular tumors, in- 
terstitial cell tumors and 
dermoids. According to 
Cairns, 1 1 only forty- 
seven undoubted cases of dermoid of the testicle in man have been reported, 
62 per cent, having been observed shortly after birth, and 84 per cent, in the 
first year of life. Only five of the forty-four were cases first observed after 
the patient had reached adult years. It is interesting to note that dermoid 
tumors associated with cryptorchism are occasionally found in the horse. 
(Hobday.) 

The diagnosis of malignancy of an abdominal testicle cannot be made 
with certainty until a palpable mass is present. Changes in the breast and 
in the distribution of the hair have been cited, but these signs usually are 
absent. If pressure symptoms occur, such as lumbar pain, shooting pains 
down the legs, pressure on the rectum, and cedema of the legs, and the testicle 
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Pig. 4- — ROntgcnogram showing evidence of metastasis in the medias- 
tinum in a case of malignant tumor of the testicle. (Case XXII.) 
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Mode of Extension and the Lymphatic System . — The lymphatic extension 
of the testicles is described by Leidy 49 and by Delamere, Poirier and Cuneo ,- 5 
as follows : 


“ The lymphatics of the testicle are numerous and chiefly commence in the lymph- 
spaces in the intervals of the seminiferous tubules. From finer plexuses in the vascular 
tunic and epididymis a half dozen large trunks pursue the course of the spermatic veins 
and terminate in the lumbar lymphatic glands. 

“ The lymphatics of the testicle unite with the lymphatics of the epididymis, and 
the visceral layer of the tunica vaginalis, and run toward the lumbar region along the 


Table IV. 


Data in Two Cases in Which Operation was Advised But Refused. 


Casej 

Date of 
examination 

Symptoms 

Duration , 
of 

symptoms 

Age 

! 

i 

Side 

Operation and 
date 

Period be- 
tween exami- 
nation and 
death 

10 

6-5-22 

Testicle enlarging pro- 
gressively, size of 
orange, very hard. 
Enlargement along vas 
nearly to symphysis. 
No pain 

3 mos. 

34 

R 

Operation ad- 
vised but re- 
fused 

II mos. 

i 

I I 

I I— 10—22 

Pain in back and hip. 
Testicle enlarged, very 
firm, nodular 


32 

R 

‘ 

Operation ad- 
vised but re- 
fused 

5 mos. 


spermatic cord. They are usually more superficial than the blood-vessels with which 
they are in immediate contact ... In the lumbar region these trunks leave the sper- 
matic vessels and run toward their terminal glands . . . The trunks coming from the 
right testicle terminate at the right juxta-aortic glands . . . 

“ The trunks of the left side end in the three or four glands of the left juxta- 
aortic group, which are arranged in rows below the renal vessels, but here again, we 
may sometimes see that some lymphatics are not arrested in the glands of this group, 


but directly reach the preaortic glands.” (Delamere, et at.) 

“The spermatic artery, a long, narrow vessel, springs from the aorta below the 
renal artery, descends along the psoas muscle, crosses the ureter and external iliac 
blood-vessels, and enters the internal abdominal ring, where it joins the spermatic cord 
and descends in advance of the deferent canal to the testicle. Approaching the latter 
it gives off a smaller branch to the epididymis, while the larger one divides into others 
which penetrate the albuginea along the back of the testicle and enter the mediastinum, 
whence they are distributed in the vascular tunic, partly on the inner surface of the 
albuginea and partly along the septula between the lobes of the testicle. 

“A long thread-like vessel, the deferent artery, comes from one of the vesica 
arteries and runs upon the deferent canal its entire length, supplying it in its course and 
terminating by anastomosing with the branch of the spermatic artery distributed to 

the epididymis. . . - 

“The spermatic veins, passing from the vascular tunic of the testicle, emerge 
the albuginea in a number of branches along the back of the testicle, where they are 
joined by others from the epididymis. The veins ascend in company with the spernu 
artery in the fore part of the cord and anastomose with one another, terming : a P 
From this two or three veins enter the abdomen and unite m a sing c . 
foZs thl course of .he spenoa.ic artery; that of the right suie »• 

inferior cava and that of the left side in the corresponding vein. (Led).; 
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1 reatmcnt . — Many types of treatment for malignant growths of the tes- 
ticle have been attempted : orchidectomy followed by X-ray, by radium packs, 
and by Coley’s serum; orchidectomy followed by a radical resection of the 
gland ; X-ray alone ; and radium alone. 

Coley’s Sennit . — Coley 1S states that the serum which he uses in the treatment of 
these tumors has an inhibitory action on the growth of the tumor cells. In some cases 
the action is sufficiently striking to prevent further development of the tumor, in other 
cases the growth may be held in check for a long period of time, while in some- cases 
recurrences disappear following the administration of the toxin but usually reappear later. 

Coley recommends orchidectomy as the primary treatment, this being followed by 
diligent and persevering administration of the toxin. The application of massive doses 
of radium to the abdomen and to the supraclavicular region is also advocated. The toxin 
is administered in the following manner: The injections are given deep into the buttocks, 
starting with a dose of one-half minim, and increasing daily by one-half minim until 
a mild reaction occurs, the temperature ranging from ioo° to 102°. The toxin is then 
given three times weekly, the dosage being again increased until a mild reaction occurs. 
At the end of three months the injections are given twice a week. The treatment with 
X-ray and radium is repeated in from four to six months. 

Pohle 03 also advises radiation with the Rontgen-ray or with radium. He states, 
however, that a favorable influence may be exerted by radiation, but a cure seldom 
results. 

Dean 20 recommends, first, the application of low voltage X-ray to the testes, and of 
high voltage to the pelvis and lumbar nodes on the same side as the testicular lesion, 
followed, after three weeks, by an orchidectomy. He does not advise the radical removal 
of the glands. Two months after the first irradiation a radiation of the same intensity 
is again applied over the same areas and the patient is told to report at intervals 
for observation. 

French authors advocate radiotherapy on the ground that seminomes are derived 
from spermatoblasts. Levin 50 also states that the specific action of radium on testicular 
cells accounts for its effect on malignant tumors of the testicle, the action of the rays 
being confined to destruction of the spermatogenic elements; however, injury of the 
other tissues is not evident. 

As a result of their investigations, Barringer and Dean 20 concluded that the 
embryonal type of tumor which they classify according to Ewing, 30 reacts best to treat- 
ment. This is opposed to the opinion of French observers as, according to Ewing, the 
seminome belongs in the same class as the teratoma of embryonic type (embryonal 
carcinoma). 

Jefferson 03 recommends orchidectomy with high excision of the cord. 

In 1882, Kocher 07 attempted the transperitoneal resection of the lumbar glands and 
this operation was repeated by Bland-Sutton 0 in 1895 and later by Villar. Hinman has 
collected seventy-nine cases, ten of his own series, in which radical operation was per- 
formed. Roberts, of Philadelphia, was the first to remove nodes which were uninvolved 
clinically (1901). 

In determining the advisability of performing the radical operation for 
tumors of the testicle one point must be emphasized — the radical operation 
should not be attempted if the enlargement of the glands can be recognized 
clinically. X-ray therapy is preferable in these cases. When the glands are 
palpable they are enlarged to such an extent that their removal is impossible. 
According to Kutzmann and Gibson, 48 in only 50 per cent, of the cases are 
the glands removable after they become involved. 

Another important point is that a microscopical report on the removed 
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glands and lymphatics can then be carried on from above downward or from 
below upward. We prefer the latter method. The cord and vessels are 
stripped upward, toward the lumbar region. The glands and lymphatic-bear- 
ing tissue are carefully removed from the iliac fossa, care being taken to 
avoid injury to the ureter, which usually remains attached to the peritoneum 
and is reflected forward with it. The point at which the ureter crosses the iliac 
vessels is carefully exposed. Metastasis frequently occurs at this point, and 
also at the bifurcation of 


the aorta. The sper- 
matic artery is clamped 
where it branches ofif 
from the aorta, and the 
spermatic vein, as it 
enters the renal vein or 
the inferior mesenteric 
vein. 

The vas deferens is 
divided as it leaves the 
internal ring. The dis- 
section is then carried 
upward along the anter- 
ior surface of the aorta, 
the lymphatic tissue be- 
ing removed. Care must 
be taken to avoid injury 
to the inferior mesen- 
teric artery. Since the 
spermatic vessels spread 
out above the point of 
ligation of the vas, the 
fascia is dissected to 



the lateral border of the 
psoas muscle. If the 
tumor involves the right 
testicle the vena cava 


Fig. 7. — Drawing to show completion of the operation. The 
spermatic vessels at their point of j unction ^with the abdominal vein 
and artery have been isolated, ligated, and divided before resection is 
attempted, which may then be carried out from above downward 
or from below upward. (Reproduced through the courtesy of 
Dr. Frank Hinman.) 


must be carefully stripped. The dissection is then carefully carried upward 
to the kidney. The fascia of the iliac and of the psoas muscle must be 
completely removed, as must also the inguinal glands on the side on which 
the tumor occurs. 

Sharp dissection is the preferred method, as a more exacting and complete 
removal of the glands and lymphatics is secured in this way and less trauma 
is instituted. The operation is very extensive and is performed in a field in 
which vital structures are present. As the result of the division of the tenth, 
eleventh, and twelfth dorsal nerves, post-operative hernia may occur. 
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MALIGNANT TUMORS OF THE TESTICLE 

Prognosis. Whatever type of treatment is employed, whether surgical 
d X-ray, the piognosis in cases of malignant tumor of the testicle is grave. 
Metastasis occurs early and may be present even when no clinical evidence of 
it is demonstrable and while the tumor of the testicle is still relatively small. 
When they aie demonstiable clinically, the metastases are usually so extensive 
that a cure cannot be secured. However, by radium, X-ray, and Coley’s 
serum, the course of the disease may be abated and a decrease in the size of 
the metastatic lesion may be secured. 

According to Tanner,' ro the prognosis is influenced by the pathology of the 
tumor, mixed tumors being very malignant, carcinomatous tumors being malig- 
nant to a lesser degree, and dermoids being benign. Other observers agree 
with these conclusions, and our own results seem to confirm them, as 
in one of the cases of this series in which the tumor was a carcinoma, the 
patient is alive and free from metastases approximately six and one-half 
years after treatment. 

Operative Mortality . — The operative mortality for orchidectomy is nil. 
The operative mortality for the radical operation varies from io to 20 per 
cent. This high mortality is explained by the fact that the patient frequently 
is not in good condition and the radical operation is very extensive. 

Results of Treatment . — The results reported by various authors indicate 
that in cases of malignant tumor of the testicle the prognosis is grave. It is 
stated that 30 per cent, of the cases treated by radical operation are cured ; 
while of the cases treated by orchidectomy only 15 per cent, are cured, these 
cases being the ones in which treatment is given early, before metastases 
have occurred. 

In a review of seventy-nine cases — including ten personal cases — in which the radical 
operation was performed, Hinman 8 ” has reported that thirty-four of the patients were 
living and well, six of them over four years after treatment. 

Barringer and Dean 4 also have reported their results from the use of radium, which 
were not encouraging from a prognostic standpoint. 

Codman 15 has reported nine cases in which X-ray therapy was administered both 
before and after operation. In eight of them there were clinical evidences of metastasis 
when the X-ray treatment was instituted. Of these patients six had died and three were 
living, twenty-four, twenty-five and thirty months, respectively, after treatment. 

In 1906, Cuneo 31 performed the radical operation in one case and the patient was 
living and well three years later. 

Kober 40 has reported ten cases in children, in four of which the patients died within 
one year after operation, while one patient was living two months after operation with 
a metastasis in the groin. In the other five cases no information as to the end-results 
was available. 

Steffen 72 has reported twenty-five cases, in thirteen of which the patients died from 
recurrence or metastasis within eleven months after operation. Of the seven who 
were living, three had recurrences, but two were living and well eleven months after 
operation; the condition of the other two living patients was not stated. 

Chevassu 17 has reported that among five cases of teratoma in children, four were 
living and well five months, two years and six months, two years and seven months, 
three years and eight months, respectively, after operation; the fifth case was not traced. 

In a series of forty-four cases collected from the literature by Hmman, 41 per cent, 
died of cancer; all except two within one year after operation. Of these forty-four 
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Table VI. 

In Nine Cases In Which Orchidectomy Had Been Performed Before Our Examination. 
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cases, in two the lumbar glands were palpable before operation, while enlarged 
glands were found at operation in over 50 per cent, of the total series. The longest 
period that any of these patients had remained free from recurrence was four years and 
ten months. 

Hinman also traced twenty-four cases in a series of thirty-two and found twenty 
dead and four living. 

Tanner 13 collected 600 cases from the literature, of which the post-operative course 
had been followed in 465. Of these, 377, or Si per cent., were dead and twenty-live, 
or 5.5 per cent., were alive and well four years after operation. 

In reporting the results of treatment with radium and X-ray in his series of sixty- 
three cases, Dean 21 has divided the cases into various groups : Among the six cases 
which he designated as “ primary operable ”, four of the patients were living and well 
for periods ranging from one year and one month to three years and nine months 
after treatment, one was dead, and one could not be traced. Among the ten cases in 
the “ primary inoperable ” group, two patients were living and well six months, and 
three years and one month, respectively, after the first irradiation. Among the eight 
patients who had died the average duration of life after treatment had been fifteen 
months. One case was called “ recurrent operable ”, but irradiation was employed instead 
of operation and the patient was free from disease nine months later. Thirty-nine of the 
patients were classed as “ recurrent inoperable ”, and of these eight had remained living 
and well for periods of from six months to seven years and seven months, twenty-four 
were known to be dead, and seven could not be traced. Seven patients were referred 
for irradiation as a prophylactic measure after removal of the tumor. Of these three 
were living and well more than two years after treatment, three had died from 
metastases, and one patient could not be traced. 

In 1915, Coley 18 reported fifty-two cases in which the patients had been treated 
by orchidectomy and serum. Of these only two showed involvement of the lumbar nodes 
at operation. Of the remaining fifty patients, eighteen had died, fourteen had not been 
traced, and eighteen were living — three, four years ; three, three years ; one, two years ; 
and two, one year after orchidectomy. Of the eighteen who were living, nine had 
metastases. 

Gross has reported twenty-six cases, in three of which the patients had remained 
well, two for two years, and one for fourteen years after treatment. 

Hinman collected forty-six cases in which the radical operation had been per- 
formed. The combined mortality was eleven per cent. Of the twenty patients who were 
still living, one had lived for five years, one for four years, five for three years, two for 
two years, and eleven for one year. 

Of the twenty-three cases in our series, in sixteen there was no evidence 
of metastasis before operation. The end results in these cases is as follows : 
Six patients are living and eight have died and two have not been traced. Of 
the six living patients, two were seen too recently for any report regarding 
them to be of value; three are living without metastasis, six years and eight 
months, five years and two months and one year and six months after opera- 
tion ; one is living with metastasis five months after operation. Of the eight 
patients in this group who have died, one lived for four years, two more 
than one year, one eleven months, and one six months after operation , the 
date of the death of one patient is unknown; two refused treatment, one dying 
eleven months and one five months later. 

In seven cases in our total series clinical evidence of metastasis was pre- 
sented. Of these, two patients are living without metastasis two years am 
three months, and one year and five months, respectively, after operation , 
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two patients are living with inetastases, one, one year and five months after 
operation, one— an inoperable ease— three years after treatment; two have 
died, one— an inoperable case— four months after X-ray treatment; one at an 
unknown date after operation ; one case was seen too recently to be included 
in this report. 

SUMMARIES OF CASE REPORTS 

Group I. — Nine cases in which primary treatment teas given. 

Case I. — On November 9, 1920, a patient forty-five years of age, entered the hos- 
pital, complaining of an enlargement of the left testicle. The testicle was found to be 
about eight times the natural size and firm. 

Treatment. — Orchidectomy. 

Pathological Diagnosis. — Carcinoma. 

The patient was last heard from on March 25, 1927, when he reported that his con- 
dition was good, and that there was no evidence of any metastasis. 

Case II. — On December 1, 1921, a patient thirty-nine years of age entered the Clinic, 
complaining of an enlarged right testicle. About twenty years before he had been 
kicked by a horse in the right testicle, which had been slightly enlarged ever since, but 
had not been painful. About four months before, the right testicle had again begun 
to enlarge, and at the time of the examination it was about the size of a grape fruit. 
The enlargement caused no pain but interfered with walking. There was no tenderness. 
The patient had lost ten pounds during the preceding four months. 

Examination revealed a poorly nourished, emaciated man, with the right testis greatly 
enlarged. It was not tender to the touch and was freely movable in the scrotum. 
There was no evidence of metastasis. The Wassermann test was negative. 

Treatment. — Orchidectomy. A slight hydrocele was discovered, as well as the tumor. 

Pathological Diagnosis. — Undifferentiated malignant teratoma. 

The patient remained well over a year, but died September 11, 1923. 

Case III. — On January 14, 1922, a patient twenty-nine years of age entered the 
Clinic, complaining of enlargement of the left testicle. Six years before, bilateral 
inguinal herniae had developed and the patient had been wearing a truss. About two 
and a half months before, the patient had noticed a sensation of pricking in the left 
testicle and had discovered that it was greatly enlarged. According to his story, it had 
increased greatly in size “ overnight ”. At first it was tender to pressure but later it 
grew hard and was no longer tender. 

Examination showed the left testicle to be markedly enlarged, hard and firm, but 
not tender. The epididymis appeared to be normal. There was no involvement of the 
cord. The W assennann test was negative. Laboratory examination gave normal 
findings. 

Treatment'. — Orchidectomy and bilateral herniorrhaphy. 

Pathological Diagnosis. — Undifferentiated teratoma. 

When the patient was last seen, on March 25, 1927, In's condition was good and 

there was no evidence of metastasis. . 

Case IV.— On March 6, 1925, a patient twenty-six years of age entered the Clime, 
complaining of a swollen left testicle. About one month before he had noticed that the 
left testicle which had previously been smaller than the right, was enlarging quite 
rapidly. There was no pain and no history of trauma. 

Examination showed the right testicle to be normal, the left testicle symmetrically 
enlarged, and the superficial veins pronounced. It could not be transilluminated. Tie 
testicle was not tender. There were no nodules and the swelling did not involve the cord. 
The epitrochlear, axillary, and inguinal glands were enlarged. 

Treatment. — Orchidectomy and X-ray therapy. 

Pathological Diagnosis . — Embryoma. 
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When the patient was last seen, on June io, 1927, his condition was excellent and 
there was no evidence of metastasis. 

Case V.— On September 21, 1925, a patient thirty-eight years of age entered the 
Clinic, complaining of an enlarged right testicle. This testicle had always been smaller 
than the left until three years before, but it had been gradually increasing in size since 
that time, especially recently. 

Examination revealed a large right testicle, of the size of a goose egg. It could 
not be transilluminated. The testicle was firm and hard, especially at the upper pole. 
There were no nodules and no tenderness. The process did not extend up the cord 
The inguinal glands were slightly enlarged. 

Treatment. — X-ray therapy followed by orchidectomy. 

Pathological Report . — Embryonal carcinoma. (See Fig. 2.) 

When the patient was last seen, on March 25, 1927, his condition was good. 

Case VI.— On December 3, 1925, a patient forty-three years of age entered the 
Clinic, complaining of an enlargement of the right testicle. Three months before he had 
injured the testicle and had had severe pain. It had been treated with hot compresses. 
Two weeks later he noted that the testicle was gradually enlarging, and by October it 
was as large as a goose egg. Since that time it had become quite hard but had caused 
very little pain. 

Examination revealed the right testicle to be hard, smooth, tense and somewhat 
cystic and of the size of a goose egg. The inguinal glands were “ shotty ” in character. 
The Wassermann test was negative. Laboratory examination gave normal findings. 

Treatment. — Orchidectomy, followed by X-ray therapy. 

Pathological Diagnosis. — Teratoma. 

The patient returned April 29, 1926, with a small, movable mass below the umbilicus. 
The X-ray treatments were repeated. On February 8, 1927, masses were still present 
in the abdomen and the inguinal glands were enlarged. X-ray therapy was again 
employed. When he was last seen, on May 21, 1927, the masses were still present, but 
were not enlarging and the patient’s general condition remained good. 

Case VII. — On January 16, 1926, a patient thirty-one years of age entered the 
Clinic, complaining of severe pain in the right groin, hip and testicle, which had been 
present for the preceding three weeks. The pain was constant and was increased by 
movement. The right testicle had been swollen and tender for an indefinite period. 
The patient had lost fifteen pounds during the preceding two months. 

Examination showed the right testicle to be slightly enlarged, hard, tense and tender. 
The epididymis was tender to pressure and in the globus major and minor were uneven 
masses of the size of a pea. No nodules along the vas, and no abdominal masses could 
be palpated. The Wassermann test was negative. 

Treatment. — Orchidectomy. X-ray therapy was advised. 

Pathological Diagnosis. — Teratoma. 

On July 15, 1926, a letter was received from the patient’s attending physician stating 
that in the right upper quadrant of the abdomen there was a tumor larger than a 
grape fruit in size, quite hard and not tender. The patient had lost some weight. 

Case VIII. — On April 6, 1927, a patient fifty-three years of age entered the 
Clinic, complaining of an enlargement of the left testicle. An operation for hydrocele 

of the left testicle had been performed twenty years before, and the patient had had no 

further trouble until a year previous to this examination. At that time, following a 

strain, the testicle had begun to enlarge until it had attained the size of a grape fruit. 

Examination revealed the left side of the scrotum to be greatly distended, tense am 
hard, with the exception of the lower part, which was fluctuant. 

Treatment. — Orchidectomy. X-ray therapy advised. 

Pathological Diagnosis .— Embryonal carcinoma. 

Case IX.— On April 14, 1927, a patient twenty-seven years 01 age enterei 
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Clinic, complaining of an enlarged testicle. About two months before the right testicle 
had begun to enlarge, and it was becoming firmer, though it was free from pain or 
tenderness. The physician whom the patient had consulted had told him that the 
enlargement was probably due to an injury or to gonorrhoea and had treated the 
testicle with poultices. 

Examination revealed the right testicle to be of the size of a goose egg. The 
scrotum was not tender to the touch but it was blue in color on account of the collateral 
circulation. The epididymis was normal. There was no evidence of metastasis. The 
Wassermann test was negative. The laboratory examinations gave normal findings. 

Treatment. — Orchidectomy, followed by X-ray therapy. 

Pathological Diagnosis. — Embryoma. 

Group II. — Tzvo cases in zuhich operation zvas advised but refused. 

Case X. — On June 5, 1922, a patient thirty-four years of age entered the Clinic, 
complaining of a painless enlargement of the right testicle which had been increasing 
progressively since it was first noticed three months before. 

Examination showed the right testicle to be enlarged to the size of an orange and 
very hard. The enlargement extended along the vas nearly to the symphysis. There 
was no evidence of metastasis. 

Operation was advised but refused. 

The patient died on April 24, 1923. 

Case XI. — On November 10, 1922, a patient thirty-two years of age entered the 
Clinic, complaining of pain in the back and hip. The testicle was enlarged, very firm 
and nodular. A diagnosis of tumor of the right testicle was made and operation was 
advised, but the patient refused treatment. He died five months later. 

Group III. — Three inoperable cases. In one case X-ray therapy zvas employed, in 
the other tzvo it zvas advised. 

Case XII. — On July 30, 1924, a patient thirty-nine years of age entered the Clinic, 
complaining of loss of appetite, fever, pain in the abdomen and constipation. These 
symptoms had been present intermittently for about three years, during which he had 
lost eighteen pounds. 

Examination revealed a tumor of the left testicle, hard and firm in consistency and 
of the size of a tennis ball. It was not tender. In the left hypochondrium there was 


a hard, nodular mass which was slightly movable. 

X-ray therapy was instituted and the patient’s condition improved greatly. On 
September 9, 1925, an X-ray examination revealed evidence of a metastasis in the 
mediastinum. X-ray therapy was again employed and a rontgenogram made July 1, 
1926, showed a normal chest. 

On December 5, 1926, the patient noticed that his legs were weak and he soon 
suffered from numbness below the waist and from loss of sphincteric control. It was 
thought that this was probably a metastasis in the sixth dorsal segment of the spinal 
cord and X-ray therapy was again instituted. The patient was last seen on May 1 > 0 - 7 - 
Case XIII.— On May 14, 1925. a patient forty years of age entered the lime, 
complaining of severe pain across the back. He had felt perfectly we unti t c sue en 
onset of the pain one month before. The pain was increased by movement anc re ie 
was obtained by lying down. Three weeks before, abdominal pain a eve ope it 
both lower quadrants, there was no nausea or vomiting, but the pain was increased 

aftC Examination gave essentially negative findings except for lordosis of the : spine with 

marked limitation of movement in all directions. e testic es s examination 

of pathological change. The Wassermann test was negative. An X-ray examination 

of the dorsal spine and of the intestines gave negative n m^s. , , • ^ 

On July 2, ,925, the patient returned, still complammg of severe lumbar pan,. A 
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large mass was present in the left supraclavicular region and the left testicle was con- 
siderably swollen, hard and firm. A large mass was also present in the lower abdomen. 

After a course in X-ray therapy, an exploratory laparotomy was performed' 
Numerous large and small glands were found about the retroperitoneal space, and in the 
region of the eleventh and twelfth dorsal vertebra;, on the left side, there was a mass of 
the size of half an orange which was hard, somewhat irregular in contour, and 
apparently arose from the bone. One of the retroperitoneal glands was excised for 
diagnosis. 

Pathological Diagnosis. — Teratoma. 

The patient died on September 9, 1925. 

Case XIV. — On May 5, 1927, a patient thirty-nine years of age entered the Clinic, 
complaining of an enlargement of the left testicle which had first been noticed two 
years previously. Slight pain was present, which radiated down the legs. There had 
been no loss of weight. The testicle had been gradually increasing in size. About eight 
months before, the patient had noticed a mass in the abdomen, which had also increased 
in size. 

Examination showed the left testicle to be enlarged, firm and smooth. Fluid was 
present in the scrotum. There was a large, fixed mass in the lower abdomen. 

X-ray therapy was prescribed. 

Group IV. — Nine cases in which orchidcctomy had been performed previous to our 
examination. 

In five cases X-ray treatment was administered, in two it was advised, in two cases 
no treatment was advised. 

Case XV. — On August 25, 1922, a patient thirty-five years of age entered the Clinic, 
complaining of oedema of the left leg. He stated that in 1918 the left testicle had 
become enlarged and tender and had been incised. It had drained for one year and then 
the testicle was removed. Later the cord became involved and was also removed, and a 
large gland in the left inguinal region was also removed later. The patient had lost 
fifteen pounds. 

Examination showed broken-down glands in the left inguinal region, and enlarged 
glands in the right inguinal region. There was marked oedema of the left leg but 
there was no other evidence of metastasis. 

Clinical Diagnosis. — Sarcoma. 

Treatment. — X-ray therapy. 

A letter addressed to the patient March 25, 1927, was returned, marked “ deceased ", 
but the date of his death is unknown. 

Case XVI. — On September 2, 1925, a patient thirty-eight years of age entered the 
Clinic, complaining of pain in the back and down the right leg. Four years before, 
the right testicle had become swollen and had been removed. He had remained well 
for three and a half years but a mass had then appeared in the right inguinal region. 

It was removed and a diagnosis of carcinoma had been made. Shortly after this 
operation the patient had begun to suffer from pain in the back, which was constant 
and so severe that morphin had to be administered. The patient had lost eighteen 
pounds during the month before we saw him. 

Examination revealed an emaciated, pale individual who showed evidence ot a 
marked loss in weight. The right and left inguinal glands were enlarged ; there were 
enlarged glands in both supraclavicular regions ; there was one large gland in the rig it 
groin, a large mass in the left side over the abdomen, and X-ray examination revea ei 
extensive metastases in the chest. (Fig. 3.) 

Pathological Diagitosis. — Carcinoma. 

No treatment was advised. 

The patient died on October 17, 1925. . 

Case XVII.— On June n, 1923, a patient thirty-two years of age entered e 

Clinic, complaining of a tumor in the groin and of a lump in the scrotum w uc 1 
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recurred following an orchidectomy. When the patient was a boy, his left testicle had 
been slightly injured. In March, 1923, he had consulted a physician concerning an 
enlargement of the left testicle which he had first noticed about fifteen months before. 
A small, hard nodule had appeared on the lower part of the testicle and the testicle had 
begun to enlarge rapidly and to become painful. The patient had lost considerable 
weight and was becoming pale. Orchidectomy was performed and a diagnosis of 
sarcoma was returned by the pathologist. 

In April, the patient had noticed that a small lump was developing at the upper 
angle of the incision and a sinus had formed, which was discharging bloody serum. 
X-ray therapy was employed. 

Examination revealed a well-developed and well-nourished man. Along the left 
spermatic cord there was an irregular, hard, nodular growth, and in the groin a swelling 
was noted, the size of a hen’s egg, the skin over which was ulcerating. 

Pathological Diagnosis . — Spindle-cell sarcoma. 

More X-ray and radium therapy was advised. 

Case XVIII. — On July 9, 192 4, a patient twenty-four years of age appeared at 
the Clinic to ask advice concerning post-operative treatment following orchidectomy for 
a malignant growth of the testicle. He had first noticed the swelling of the testicle in 
the spring of 1923. There had been no pain, the size alone calling his attention to the 
swelling. At one point the swelling had been very firm but had later become soft. A 
diagnosis of tuberculosis had been made and the testicle was removed. The patho- 
logical examination proved that it was a malignant growth and X-ray therapy was 
instituted. 

After the operation the patient had noticed a lump at the end of the cord which 
had never disappeared and about two months before he came to the Clinic, a lump 
had also appeared in the incision and had begun to enlarge. Both lumps had been 
removed on June 12, 1924. 

Examination revealed enlarged glands in the right groin ; a sinus in a recent scar 
in the scrotum was discharging bloody pus, and the right inguinal region was slightly 
painful and swollen, but showed no distinct masses. 

Clinical Diagnosis. — Sarcoma. 

X-ray therapy was advised. 

Case XIX. — On March 30, 1925, a patient thirty-eight years of age entered the 
Clinic, complaining of pain in the right side of the back and extending down the legs, 
and of a tumor in the abdomen. A little over a year before, the patient had noticed a 
swelling of the testicle, which had been painful and tender. Orchidectomy had been 
performed and a diagnosis of sarcoma was made by the pathologist. X-ray therapy 
had been instituted. About six months after operation the swelling in the abdomen 
had appeared and this was associated with pain in the back and down the legs. The 
upper portion of the right thigh was also swollen. X-ray therapy was again employed. 

Examination revealed a tumor the size of a grape fruit under the umbilicus. The 
tumor was fixed, slightly tender, and showed no fluctuation. 1 he right leg was badly 
swollen and oedematous. X-ray examination revealed no other evidence of metastasis. 

Pathological Diagnosis. — Sarcoma. 

X-ray therapy was given. 

The patient died June 8, 1925. 

Case XX.— On December 11, 1924, a patient forty-nine years of age entered the 
hospital, complaining of pain in the right inguinal region and in the right shoulder and 
joint. One year before the right testis, which had never descended, had gradually 
enlarged and had become quite painful. A hernia had also appeared. The testicle 
had been removed and the hernia repaired in September, 1924. Since the operation the 
patient had noticed the pain and swelling in the right inguinal region. 

Examination revealed a well-healed scar in the right inguinal region and a line of 
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hard, enlarged, tender glands, extending laterally from the symphysis from four to 
six centimetres. These glands seemed to be fused, but the overlying skin was free. 

A biopsy was performed December 12, 1924. 

Pathological Diagnosis. — Embryonal carcinoma. 

The patient died March 6, 1925. 

Case XXI. — On March 5, 1925, a patient twenty-four years of age entered the 
Clinic, complaining of pain in the back and of tumors in the abdomen and in the left 
side of the neck. A right orchidectomy had been performed on October 29, 1924. The 
testicle had been enlarging painlessly for two years prior to this operation, and in the 
last four months before operation the patient had lost fifty pounds in weight. There 
had been a mass the size of a dime in the neck before operation and after the operation 
this had begun to enlarge. About three weeks after operation the patient had noticed 
that a mass was developing in the site of the incision and was enlarging quite rapidly. 
The pain in the back had begun in January and had become very severe; it was increased 
by movement. 

Examination revealed an anaemic and cachectic patient who showed evidence of a 
marked loss in weight. There was a large nodule in the left supraclavicular region, of 
the size of an egg, and in the lower abdomen was a large mass, stony hard in 
consistency, fixed, and extending deep into the left lumbar region. (Fig. 5.) A mass 
was also present in the site of the incision. 

Clinical Diagnosis. — Teratoma. 

X-ray therapy was recommended. 

A letter addressed to the patient on March 25, 1927, was returned marked 
“deceased ”, 

Case XXII. — On March 25, 1925, a patient twenty-one years of age came to the 
Clinic for post-operative treatment for tumor of the testicle. Two weeks before the 
right testicle had been removed and X-ray therapy employed. A pathological diagnosis 
of embryoma had been made. 

Examination showed a few hard, shotty glands in the groin; otherwise there was 
no evidence of metastasis but an X-ray examination made on October 21, 1925, gave 
evidence of a destructive lesion in the upper anterior sternum, which was believed to 
be a metastasis. (Fig. 4.) 

Pathological Diagnosis. — Embryoma. 

Treatment. — X-ray therapy. 

Four months later nodules developed in the skin over the body and the extremities. 
The patient died on February 18, 1926. 

Case XXIII. — On August 24, 1926, a patient thirty-three years of age entered the 
Clinic for X-ray therapy, following an orchidectomy for. malignant tumor of the tes- 
ticle. Operation had been performed in November, 1925, and 14 X-ray treatments 
had been given after operation. 

Examination revealed no evidence of metastasis. 

Clinical Diagnosis. — Teratoma. 

Treatment. — X-ray therapy. 

When last seen, on May 24, 1927, the patient’s condition was good and there were 
no signs of metastasis. 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

Stated Meeting Held October 26, 1<)2J 

The President, Dr. Frank S. Mathews, in the Chair 

PERFORATING DUODENAL ULCER— SECOND PORTION— SIMULATING 
DIVERTICULUM OF DUODENUM 

Dr. Alfred Stillman presented a man, twenty-eight years of age, who 
had been well up to a month before his admission to Roosevelt Hospital in 
October, 1926, when he began to have pain and soreness in the epigastrium 
and indigestion. The pain was nearly continuous and worse after eating, 
radiating to the back. Bicarbonate of soda somewhat relieved him. He had 
sour eructations and vomited food but never any blood. He had lost some 
weight. Doctor Steiner, the rontgenologist, reporting on the X-ray gastric 
series, said the stomach and cap were shown without filling defect or defor- 
mity, but that there was a well-defined pouch apparently connecting with the 
descending arm of the duodenum. The stomach emptied at six hours, but 
the pouch was retentive and had all the characteristics of a duodenal diver- 
ticulum. At operation a large perforation, the size of a 25-cent piece, with 
thickened edges adherent to the gall-bladder, was found in the second portion 
of the duodenum. The perforation was closed by two layers of catgut stitches 
in the transverse axis and a posterior gastro-enterostomy made. The patient 
made a nice recovery. 

TANNIC ACID TREATMENT OF BURNS 

Dr. Fenwick Beekman presented four cases of burns of the body 
treated by tannic acid. 

Case I. — A boy, seven years of age, who was admitted to the wards. of 
the Children’s Surgical Service at Bellevue Hospital, July 1, 1926, suffering 
from second and third degree burns of the skin of the lower abdomen and 
groins, his clothing having caught' fire from some burning gasoline. 

It was estimated at the time that from 10-15 per cent, of his body surface 
was involved. The tannic acid treatment was immediately started. July 
21 he was transfused with 400 c.c. of blood, and August 3, one day lacking 
five weeks, the burned surface was in such condition that it was grafted with 
one hundred full thickness pinch grafts from his thigh. Ninety-five per cent, 
of these grafts took. He was discharged from the hospital August 3L 
entirely healed. At no time during his treatment was his temperature over 
102, and it came down to its normal level within a week after his. admission. 

In this case there was a child, severely burned, whose entire st.i> m 
the hospital until cured was less than two months, who never s lone 
marked signs of toxaemia and who healed promptly when skin gra tec . 
may be noted, however, that he has a large keloid of the scar at tins time, 
no contraction resulting in interference in the function of . ms up. 

Case II. — A girl, nine years of age, who was admitted to . 

dren’s Surgical Service at Bellevue Hospital, January 10, ip 2 /- 
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3 per cent, since they had commenced to use this treatment. The average 
hospital stay for each case in 1924 was thirty-three days ; that in 1926 while 
the tannic acid treatment was being used it had risen to forty-four davs 
This increase in the average length of treatment being explained by the fact 
that severe burns which would otherwise have died remained in the hospital 
for a longer period of time. 

THE TANNIC TREATMENT OF BURNS 

Dr. Albert E. S ellen ings read a paper with the above title. 

Doctor McCreery said he thought that there was one point in the use 
of tannic acid which had not been emphasized in the cases that had been 
shown. Without doubt the tannic acid treatment was of very great value 
as a routine method of treating burns. Its value, however, depended to a 
very great extent on the time at which it was instituted and on the character 
of any first aid treatment that might have been used. Where any of the 
standard home remedies, such as carron oil or other forms of grease, had been 
used the tannic acid treatment was much less efficient even if strenuous 
measures were taken to remove the grease before the application of the acid. 
Furthermore, its use in late cases in which infection had developed was not 
only unsatisfactory but in his experience had done considerable harm by 
damming up the exudate under a firmly tanned wall. Leaving out these two 
classes of cases, however, he felt that the use of the tannic acid was a 
distinct advance and agreed in the estimates of its value in diminishing 
suffering and in shortening hospital and out-patient treatment. 

Dr. Robert T. Morris asked if it would not be possible to first control 
the infection and then apply the tannic acid. He had seen many cases two 
or three days after an extensive burn had been received and had treated 
them with immersion in various antiseptic baths. In two or three days the 
septic feature was disposed of and he then applied a covering of sterile animal 
membrane with scarlet red. Personally he had had no experience with tannic 
acid treatment and he wished to know if it could be administered after the 
infection had been brought under control, thereby adding what seemed to 
be a most important new treatment for burns. 

Dr. John J. Moorhead considered tannic acid a method of chemical 
debridement. He considers that surgical debridement should be limited to 
third degree burns and others of a distinctly limited type under hospital 
control preferably where an immediate skin graft could be done. 

There have been waves of enthusiasm for various kinds of treatment m 
burns as well as in other wounds, for essentially a burn is a wound due to 
heat. Now there is a wave of tannic acid popularity; not so long ago it 
was paraffin and Dakin’s solution. All this indicates that there is no one 
best method in burn therapy. At certain stages the less done in the wa\ ot 
dressings and the more in the way of open air and electric exposure, t ie 
better for the patient. 
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treatment and believes that he saved some cases by it that would have died 
otherwise; but does not think it compares to the tannic acid treatment now- 
in use. 


Dr. Fenwick Beekman stated that what impressed him in the tannic 
acid treatment of burns was the shortening of the period of healing. The 
treatment of burns can be divided into three periods: The immediate, the 
intermediate and the late. The immediate period is the time until the eschar 
separates. During this period we treat the individual to save life by pre- 
venting toxaemia and infection. In this treatment the period is shortened and 
made less severe than in the past types. The intermediate period is that of 
healing and we pay the most attention to local condition. When the eschar 
separates, those cases uncontaminated before the tannic acid was applied, 
will have a clean granulating surface and can be grafted sooner than for- 
merly when burns were treated by the older methods. In this period by 
promoting healing we are preventing contractures. The faster the wound 
heals the less the scar tissue. The late period is the one in which contractures 
are corrected. The first two periods are shortened and there are less severe 
contractures if the burn is treated properly from the first. It is necessary 
to get the cases early; all the home treatments, greases, etc., interfere with 
the use of tannic acid and should not be used as first aid methods. Another 
important thing to do to get complete tanning, is to remove all loose epider- 
mis as aseptically as possible. The eschar must never be punctured as this 
will introduce infection under it; it acts as a confining dressing. 

Doctor Sellenings, closing the discussion, said that he appreciated that 
there was nothing new in his paper, but he had felt that the contribution of 
Davidson was so outstanding that it should be emphasized. He did not 
consider tannic acid treatment a fad; it is a distinct advance because it takes 
into consideration more definite pathology, limits toxaemia to a local area 
and has a logical basis. The literature gives a mortality as high as 5 ° P cr 
cent, from severe burns and under tannic acid treatment severe burns have 
a mortality of 20 to 25 per cent. As regards the use of tannic acid in burns 
that are seen late, it has been found that after the surface has been sterilized 
the tannic acid has the same effect upon epithelial growth as when applied 
in fresh burns. In a few cases tannic acid ointment has been applied to 
granulating wounds other than those following burns and the effect has been 
very striking. There is no doubt but that tannic acid stimulates epithe- 
lial growth. 

Stated Meeting Held November 9, 1927 
The President, Dr. Frank S. Mathews, in the Chair 


GRAVES’ DISEASE IN THE MALE 

Dr. Edward W. Peterson presented a man, aged forty-two years, who 
was admitted to the Post-Graduate Hospital, May 27, 1927, on ‘ lCC ® 1111 1 , 
marked loss in weight with increasing nervousness and loss o s & • 
He had alwavs been of a quiet, placid disposition previous to presen 
During the past six or seven months he noticed that he had become 
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ingly nervous, easily upset and excited, with palpitation of heart, tremor of 
hands and a quivering sensation in various parts of body and legs. When he 
leans over he becomes dizzy. There is dyspnoea on slight exertion. He has 
lost forty-two pounds in weight, with increased nervousness and muscular 
weakness. He appears thin and emaciated, weighing 10S pounds. 

Physical examination showed a moderate exophthalmos, Von Graefe 
and Moebius’ signs positive, thyroid very hard and only slightly enlarged. 
Bruit present. Ideart regular, rapid, soft systolic murmur. Rate 100-130. 
Electrocardiographic study — negative, except for rate. Basal metabolism 
plus 48 (after entering hospital, plus 51). 

Patient responded nicely to preliminary rest and iodine treatment, and 
after about one week operation was performed. A subcapsular bilateral 
resection of practically all of the thyroid was done June 3, 1927. Since oper- 
ation there has been progressive improvement in the patient’s condition. Pie 
has gained thirty-two pounds in weight. Tremor, nervousness and tachy- 
cardia have disappeared. Pie has been back at his work for several months. 

The pathological report sustained the diagnosis of hyperplastic goitre in 
a stage of remission. 

Doctor Peterson then presented a man, fifty-three years of age, who 
was admitted to hospital, July 13, 1927, suffering from thyroid enlargement 
of six or seven months’ duration, with nervousness, irritability and instabil- 
ity (eight months), voracious appetite and thirst, progressive loss of weight 
and strength (seven months) about twenty pounds, fine tremor of hands 
(nine months), exophthalmos, night sweats, palpitation of heart. 

The man was thin and poorly developed, weighing 112 pounds, with wide 
staring exophthalmos, restless and nervous, perspiring profusely. The thy- 
roid presented bilateral enlargement, bruit on auscultation ; marked visible 
pulsation of neck. The heart’s action was rapid, irregular as to rate, rhythm 
and intensity; blood-pressure 118/60; attacks of auricular fibrillation. Rate 
120-160; fine tremor of hands ; no oedema of feet and legs. The most impor- 
tant symptoms in this case were the rapid heart action, with attacks of auricu- 
lar fibrillation, the extreme restlessness and the marked tissue dessication. 

After about a week of rest in bed, with sedative treatment, the basal 
metabolism was plus 74. Lugol’s solution was given in ten-drop doses, three 
times a day, and after nine days of its administration, on July 26, 1927, a 
bilateral subcapsular resection of the thyroid gland was performed. The 
patient stood the operation well and has made a most satisfactory recovery. 
He is back at work again, and in excellent condition so far as heart action 
and nervous system are concerned. There has been a gain of fifty-three 
pounds in weight. 

The pathological report sustained the diagnosis of hyperplastic goitre of 
Basedow’s disease. 


CONGENITAL GOITRE 

Dr. Edward W. Peterson presented a young man, now twenty-one 
years of age, who was first seen in July, 1916, when he was ten years of 
age, he being then sent to the Post-Graduate Hospital for treatment of a 
nodular irregular growth of the right lobe of the thyroid gland, which had 
been present since birth. 

The family history was of interest. The mother had some enlargement 
of the thyroid gland. Two brothers died shortly after birth and both showed 
a swelling of the neck. An older brother had a similar swelling and had 
been operated upon in 1911, at the Lenox Hill Hospital. Later a swelling 
of. the other thyroid lobe developed. This older brother showed definite 
evidences of cretinism. 
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The boy had measles when five years of age, otherwise he had always been 
well. He had an internal strabismus of the right eye. Tonsils— small, 
buried. The left testicle was undescended. Lie. too, showed marked evidence 
of hypothyroidism; viz.: backwardness in physical and mental growth, short, 
obese stature. 

July 6, 1916, a right subcapsular lobectomy was done. At this time there 
was no evidence of trouble in the left thyroid lobe. 

Pathologic report is as follows: Microscopic . — Portions of the gland still 
retain the general structure of the thyroid, but in other more or less cir- 
cumscribed areas there is a very marked cellular hyperplasia and a distinct 
departure from normal. The thyroid arrangement is completely lost. The 
cells are grouped in irregular papillary masses with a loose fibrous stroma 
intervening. The cells stain deeply and are distinctly larger than normal. 
In general the growth, appears to be proliferating in a distinctly atypical 
fashion, yet no mitotic dividing forms can be recognized. It is impossible 
to say whether the growth is now malignant, but it certainly presents charac- 
ters suggestive of such tendency and in all probability if not completely 
removed would recur locally. 

Following operation the patient was put on thyroid feeding. Improve- 
ment, both mental and physical, was rapid. After about a year, however, 
the family moved 1 to another address and the patient was lost sight of, until 
May, 1927, when he again presented himself. He had been well until three 
weeks previously, when he noticed an enlargement of the left thyroid lobe, 
which had grown rapidly. In view of the malignant tendency in this case, 
operation was advised and was performed May 27, 1927. 

The mass removed was a conglomeration of rounded adenomata, with 
small amounts of thyroid tissue intervening. The adenomata contained large 
cysts, some containing colloid and others filled with blood-tinged watery fluid. 

Sections show a somewhat variegated structure. There are rather broad 
bands of oedematous fibrous tissue in which there are scattered thyroid 
alveoli variable in size and shape and lined by an epithelium in which the 
nuclei stain in an irregular fashion. There are also large cystic alveoli and 
in some places well-defined actively growing adenomata in which the epithelial 
cells are quite tall with occasional mitotic division figures in them. In these 
regions there is little or no colloid. The variation in growth activity permits 
one to recognize more deeply stained spots in the section with the naked eye, 
these spots representing more actively growing small adenomas. 

The picture is somewhat difficult to interpret and especially difficult foi 
prognosis. Actively growing lesions of this sort have a tendency to recur 
locally and even to give rise to distant metastases. However, the present 
example shows definite encapsulation of all the actively growing spots, the 
possibility of recurrence should, however, be kept in mind. 

Practically the whole of the thyroid gland has been removed in this case. 
Thyroid extract seems to be called for here. . 

Doctor Peterson also presented a young woman, age twenty- 
who was admitted to the Post-Graduate Hospital, January 18, 1905, ^ ie 
five weeks old, on account of a relatively large tumor on the rig it sk e 0 


the neck. , , • .1, 

There was some difficulty in breathing for the first two hours a e > - 

after which there was neither dyspncea nor dysphagia. Aside ron 
deformity, the tumor apparently produced no symptoms. . , e £‘, 0 V T. 
on the right side of the neck, behind and to the inner sue 0 1 1 Ju 

mastoid muscle, extending from the level of the jaw clownwa c * , 


the clavicle. 
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The tumor was made up of two masses, the larger situated above. It was 
smooth on the surface, of firm consistency, and did not fluctuate at any 
point. Below and to the side there was distinct palpable nodulation. 

An incision was made parallel to the border of the right stei nocleido- 
mastoicl muscle. A fibrous capsule which surrounded the growth was opened 
and the tumor was dissected out without difficulty. There was very little 
hemorrhage. Sevei*al times during the operation artificial respiration had to 
be resorted to. The wound was closed without drainage. For twenty-four 
hours after the operation the infant had to be prodded occasionally, as the 
breathing would stop. A nurse was in constant attendance and would do 
artificial respiration at such times. 

The temperature rose to 105° F. shortly after the operation and then 
gradually declined. There were no special features until the ninth day, when 
there occurred a convulsion lasting for five minutes. 

On the thirteenth day there was twitching of the extremities, and the eyes 
rolled from side to side. On the fourteenth day there were almost constant 
convulsive movements of the hands, arms, and legs, with twitching of the 
facial muscles and rolling of the eyes. It was about this time that the 
pathologist reported the specimen to be a “ congenital thyroid tumor ” 
(goitre). Believing from the appearance of the two lobes making up the 
growth, that the whole thyroid gland had been removed, thyroid extract was 
started at once, followed by a cessation of the tetany. At that time palpation 
of the neck revealed no evidence of any remaining thyroid tissue. 

The thyroid feeding was kept up for the first four years of the patient’s 
life, and was then discontinued. 

At regular intervals since thyroid extract and iodine have been given, 
there have never been any evidences of cretinism. The development both men- 
tal and physical up to the age of puberty was perfectly normal. At this time 
a slight enlargement was noted on the left side of the neck, corresponding 
to the left lobe of the thyroid. There is now a small adenomatous enlarge- 
ment of the left lobe which will require careful watching. 

The original tumor removed was horseshoe in shape ; one side composed 
of a large elongated tumor mass measuring 6 cm. in length, 4 cm. in width, 

3 cm. in thickness. The other side is composed of a small tumor measuring 

4 cm. in length, 2*4 cm. in width, and 2 cm. at its greatest thickness. These 
two tumors are joined at the concavity of the horseshoe by an isthmus of 
fibrous tissue. Both of the tumor masses have a slightly irregular lobu- 
lated appearance. 

Microscopic sections taken from both tumors showed the same structure 
which is that of the thyroid gland. The acini have undergone a slight 
adenomatous proliferation and are filled with a very dense colloid material, 
the greater number of them being very much distended by it to the dimensions 
of small cysts. The epithelium is very much flattened by intra-acinus pressure 
of the colloid. _ Nowhere does the epithelium show any malignant prolifera- 
tion. The entire growth is surrounded by a thin, fibrous capsule. 

CHOLELITHIASIS AND LARGE UMBILICAL HERNIA 

Dr. Edward W. Peterson presented a woman, fifty-nine years of age, 
who admitted to treatment on account of an umbilical hernia, which was first 
noticed twenty-five years ago, and which has gradually grown until it has 
become extremely large. It is incarcerated and irreducible. She also com- 
plained of attacks of abdominal pain accompanied by nausea and vomiting, 
at times for the past ten years. The attacks of abdominal pain had become 
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much more frequent during the past two or three years. About three vears 
ago there was jaundice, accompanying an attack, and it lasted for three 
weeks. The pain was in the right upper abdomen and radiated to the back 
was accompanied by nausea and vomiting, and, of late, by chills, fever, and' 
sweats and a loss of nearly fifty pounds in weight. She was emaciated and 
greatly weakened by her pain, sepsis and inability to take nourishment. 

On May 26, 1927, under spinal anaesthesia, a long transverse elliptical 
incision was made, exposing the contents of the umbilical hernia. Incarcer- 
ated omentum and large, and small intestine with many adhesions, were 
found in the hernial sac. A large piece of omentum was resected and the 
intestinal adhesions were freed. It was possible through the hernia incision 
to expose the gall-bladder. It was quite small, its walls much thickened, 
and it contained several stones. A large stone was also found in the com- 
mon duct. 

A cholecystectomy and a choledochectomy, with removal of the common 
duct stone, were done. A stab wound was made through which a tube drain 
into the common duct and a cigarette drain to the gall-bladder bed were intro- 
duced. A Mayo closure of the umbilical hernia was done. 

The patient made a slow but satisfactory convalescence and is now in 
excellent general condition. 

Dr. Charles L. Giuson presented patients as follows: 


GASTRO-ENTEROSTOMY FOLLOWING ADHESIONS AFTER 
CHOLECYSTECTOMY 

A woman of forty-eight, who has had two previous operations by another 
surgeon, a cholecystoduodenostomy in 1924, and a cholecystectomy in 1925. 
She was admitted for the third time in February, 1927, on account of epigas- 
tric pain and vomiting — vomitus contained blood. At this time a duodenal 
ulcer was found ; an Ewald meal showed high acid content. Discharged to 
country as she refused operation. While in country she had severe epigastric 
pain and vomited blood on several occasions. Lost weight. 

Admitted April 19, 1927, for operation. Examination showed a pale, 
undernourished, middle-aged woman with flabby abdomen and tenderness 
in mid-epigastrium. At operation diffuse adhesions were found over the 
entire right abdomen and the antrum and duodenum were quite compressed 
by these adhesions. No ulcer found. It was felt unwise to attempt to disturb 
the dense mass of adhesions which occupied the site of the previous operation, 
on account of the danger and difficulty of so doing and because it has been 
the operator’s experience that a gastro-enterostomy gives complete relief ni 
such conditions. This, therefore, was done. The patient made an excellent 
recovery. She was discharged home on the eleventh post-operative day wit j 
wound healed. Fluoroscopy six weeks later showed the stoma patent an 
functioning normally. Follow-up examination six months after opeia 1011 
showed an excellent result. Patient absolutely free from all symptoms. 


CHOLECYSTENTEROSTOMY FOR CHRONIC PANCREATITIS 

A young mother, age twenty-one years, was admitted to St. Luke s Hos 
pital, July 24, 1902. History. — Seven months ago her child was born- 
month later she had a sharp attack of pain in the right hvpochon > 

shooting into the back. Such attacks have recurred about eveiy we ’ 

increasing in severity and followed in some instances by jaun ice. 
lost weight and strength. 
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made and several ounces of pus evacuated from which was cultured the 
staphylococcus aureus. 

The post-operative course was satisfactory. The wound rapidly cleared 
up under wet dressings and the patient was discharged on the thirteenth 
post-operative day with the wound nearly healed and in good general 

Follow-up note January 27, 1927. Excellent condition. No complaints. 

About four days after operation a fair sized boil developed on the cheek 
which was incised. This is an interesting observation as in this case the 
suppurative focus was dormant. 

Doctor Gibson added that this patient was one of a series of twenty-five 
cases of perinephritic abscess which develops usually after some form of 
infection and gives practically always a culture of staphylococcus aureus. 
In the majority of cases a direct lesion of the kidney is not demonstrable, and 
urinary findings and manifestations are seldom present. The small number 
of women is in accordance with their usual immunity to boils and carbuncles. 

In the literature some of these cases of perinephritic abscesses have been 
accompanied by a lesion described as a carbuncle of the kidney as first noted 
by Israel in 1901. 

An interesting feature is the benign course of these cases, the constitu- 
tional manifestations subsiding at once with the establishment of drainage, 
healing is prompt and the subsequent recovery is that of perfect restoration 
to health. 

Of these twenty-five cases, in addition to the perinephritic abscess, three 
of these cases also had a solitary abscess of the kidney, (a) Abscess in 
perinephritic fat which led down to an abscess in the lower pole of the 
kidney. ( b ) Abscess in posterior portion of the upper pole, and abscess 
formation in the retroperitoneal space. (This case also had a splenectomy 
for splenomegalia.) (c) Large perirenal abscess, also large opening on 
posterior surface of the kidney. 

Twenty-three were males, two were females (92 per cent, males). 

Ages . — One to ten, one case; ten to twenty, four cases; twenty to 
thirty, seven cases; thirty to forty, ten cases; forty to fifty, two cases; fifty 
to sixty, none ; sixty to seventy, one case. ( Sixty-eight per cent, between 
twenty and forty, 20 per cent, below twenty — 12 per cent, over forty.) 

Duration of Symptoms . — One to two weeks, fifteen cases; three to four 
weeks, seven cases; three months, one case; four years, one case, twent} 

years, one case. . . . . _ 

Previous History of Infection. — 1. Rheumatism lower extremities six 
months previous). 2. Abscess of foot (three months previously). 3 - a ^ 
in with carbuncle of neck (gives history of tendency to boils). 4 - re Jl u 
abscesses on many parts of body (subsequent readmission for osteomye it 
femur and pelvis). 5. Two large boils on arm (three weeks prev 
6. Infected finger (two months previous). 7. Furuncle of neck ' v 

previous). 8. Developed perinephritic abscess in fifth week of typhoi • 

9. Two boils on knee and one in submaxillary xegion A w0 1110I1 ! 1S P 

302 



° steosarc o«a 

C°ZT t0 lJ ' cent) ■ 

cent. 'over r° !° 6 °" e - Weight '°3 *0 t o 4 ' Z-T’’ 100 t0 

ce,,t bet,vcen 102 10 ’^-- 
tU 'cr e : ’ aC '" US P,0teUS ' 2; aureus 

**»“ b botZ^ 00 a~ N ° bhod cuiture *• ’ ^ ^ ° f C “'- 

^ CUltUre *"*' 
s eventy-fo ur ’ 1 ft y-*hree days f cnt P s ’ 0fl e case; thirty fi y glt da ys, 

^z y rzTT ,knt r ^o;:z c r sw » 

^ w o very ^ r:r fro - n w, ; 

e - Cond, tion excellent. °" e rase *ffl in hoso^ 0 ”^- Two 

r bsectio n of supFiti ’ n,ne days P °«- 

• August 13 dre gat,ve - tI,e ”asopharv y „’ Protr “d mg- f' ' f t ? e 

,n pieces and gro »'Hi was I r ynx posteriori" 

growth hnrl 1 f 1 t e ,la sal C aviV Se P ai 'a ted from <.1 P - Phe 

c 

die usual ,,,' ,;f ^Piral manner 3 ' 61 '- ? res ecti on of' t ? ste °sarcom a . m sec . tio ” 

55 3^ne 

SsS^S 5 »^;=SHS.?s 

P a fete joined Ception that a ?* d ed ^ e of Z f ,0steu ® and t S , Uperi or 

^ s=; H ?£&£$%$$& 

of Hie roof 0 f y « > e resection of ,' s °P™ing 

303 " le mouth i„ Hte superb 

1 ce m steacl of 



NEW YORK SURGICAL SOCIETY 

having the oral cavity continuous with that of the nasal as is usual after 
a resection of the superior maxilla. This was deemed safe in this case as the 
growth, while taking its origin from the antrum did not seem to involve 
the bone. Before doing the resection an incision was made in the neck and 
the glands excised and the external carotid artery ligated. 

A fuithei microscopical examination of the section, removed showed 
tumor tissue of the same type as previously described, involving the antrum 
but not involving the bone, although distinct fragments of well-formed bone 
containing growing bone cells surrounded by a layer of osteoblasts was scat- 
tered through the tumor 
tissue. As before no 
giant cells were found. 

The drainage opening 
has contracted and be- 
come smaller and patient 
now wears a plate with 
comfort, and the result 
is obviously better than 
if the large portion of 
the roof of the mouth 
had been removed, and 
while this may not be a 
safe procedure in a num- 
ber of cases, as when the 
bone is involved in car- 
cinoma, in this case the 
results justify the means 
employed. 

OSTEOFIBROMA OF 
SUPERIOR MAXILLA 

Doctor John A. 
McCreery presented a 
colored girl of eighteen 
years who was admitted 
to the First Surgical 
Division of Bellevue 
Hospital, in September, 
1927, complaining of swelling of left side of upper jaw. In 1919, a small 
tumor was removed from the upper jaw, apparently from within the mouth. 
It has been impossible to determine the nature of this growth. The tumoi 
recurred and has grown slowly, the patient finally applying for relief because 
of the deformity and difficulty in swallowing. -if 

On admission she presented a tremendous enlargement of the left side 0 
the face (Fig. 1), apparently due to a tumor of the superior maxilla,, wmc 1 
had gradually grown forward and downward so that the patients race 
presented the appearance of a pig’s snout. The mass was firm with aieas 0 
superficial ulceration. X-ray showed an apparently localized tumor meas til- 
ing 12 cm. in diameter, involving the body of the superior maxilla, consictere 
by rontgenologist to be an osteoma. A section of the growth was remov 
and was reported as a non-malignant mixofibroma. Dnrtor 

With this diagnosis an attempt was made by Doctor Potter and 
Kaplan to remove the tumor with the endotherm knife. It was foun , 
cutting into the mass that the tumor was much more dense t an 
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expected and contained large amounts of bony tissue. As much as possible 
of this was removed with a chisel, the endotherm being of great value in 
controlling bleeding, which was rather free. 

Doctor McWhorter reported that the tissue removed weighed 300 
grams and appeared to be made up of dense connective tissue and bone. 
After decalcification section showed dense masses of interwoven connective 
tissue, scattered through which were masses of adult bone. The tumor was 
moderately vascular and 
was considered to be an 
osteofibroma. 

Four weeks after the 
partial removal of the 
growth, the sloughing 
surface had in large part 
cleared up and mucous 
membrane was growing 
across the raw area. At 
this time Doctor Kaplan 
implanted 30 r a d i u m 
needles, with some diffi- 
culty because of the 
dense fibrous and bony 
character of the lesion. 

The implantation of 
these needles has been 
followed by a consider- 
able amount of necrosis 
and sloughing in the re- 
maining portion of the 
growth, but has also 
been followed by the 
development of a small 
abscess below the left 
eye which has had to be 
incised and which evi- 
dently communicates 
with the tumor mass. 

Doctor McCreery 
said he was somewhat 
skeptical of the value of 
radium in the treatment Fic . 2 ._ Fibroma o£ lower jaw . 

of a tumor composed as 

this one was of dense connective tissue and bone. However since the implan- 
tation of radium emanation there had been a certain amount of necrosis, and 
it may be that in this case a further attempt at local removal will be a wiser 
procedure than the resection of the superior maxilla. 

FIBROMA OF LOWER JAW 

Dr. John A. McCreery presented a man, thirty-five years of age, who 
was admitted to the First Surgical Division of Bellevue Hospital in May, 
1927, complaining of a tumor in the floor of the mouth. 

Four years before admission he noticed a small mass just behind the left 
lower incisor. This caused him no discomfort. The mass grew very slowly 
for about three and a half years at which time it was about 1 cm. in diameter. 
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At this time it commenced to grow very rapidly to its present size, annoying 
him because he could not close his mouth over the mass and he felt that it was 
a disfigurement. It did not interfere with his speech or the swallowing 

On admission patient presented a tumor which appealed to fill the floor 
of the mouth. It was firm, slightly tabulated, ulcerated oyer a small area 
nnteriorlv where it projected when an attempt was made to close the lips over 
it It aonarently arose from a small pedicle attached to the alveolar process 
of the lower jaw behind the site of the right lower incisors. Ihe tongue 
could be protruded over the left upper border of the mass. X-rays were 
reported as showing destructive changes in the anterior portion of the 

alveolai^prowss. ^ tumor> measuring 7 by 6 by 4 cm. was removed by 

division of the pedicle which was attached along the gum line behind the 
lowe ndsors, but which apparently did not involve the bone. Microscopi- 
cahv the tumor consisted of swollen collagen fibres closely resembling keloid, 
and was called by Doctor McWhorter a fibroma The operative incision 
healed without infection and up to the present time there has been no evidence 
of recurrence Patient shown because of the rather unusual size of the tumoi. 


TUMORS OF THE UPPER JAW 
Dr. George H. Semken read a paper with the above title. 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting Held November 7, 1927 
The President, Dr. Charles F. Mitchell, in the Chair 

RUPTURE OF OVARIAN CYST 

Dr. Damon Pfeiffer reported the case of a young girl aged eighteen, 
who had been seized with an attack of acute abdominal pain associated 
with vomiting, elevation of temperature and leucocytosis. A diagnosis 
of acute appendicitis was made by the attending physician and the physical 
examination on admission to the hospital tended to confirm this. At opera- 
tion the condition proved to be intra-abdominal hemorrhage due to rupture of 
a small ovarian cyst. The speaker had called attention to this condition in 
some detail in a case reported to the Academy in 1926 and at this time 

wished merely to reiterate that this condition must be borne in mind as a 

cause of acute abdominal symptoms. 

TRAUMATIC RUPTURE OF THE URINARY BLADDER IN CHILDREN 

Dr. Lloyd B. Greene, by invitation, reported two cases of traumatic 

rupture of the urinary bladder in young children. The first case was that 

of a boy, aged eleven, who was admitted to the accident ward of the Metho- 
dist Hospital, September 21, 1927, having been injured by an automobile. 
The patient was a deaf mute. There was an irregular deformity of the 
lower third of the left thigh and an irregular laceration of the lateral surface 
below this deformity. There was considerable bleeding from this wound. 
There was also a fracture of the descending ramus of the left os pubis. The 
abdomen was rigid and tender. A catheter was passed easily and pure blood 
obtained. Fluid introduced through the catheter was only partially recovered. 
A diagnosis of rupture of the bladder was made and operation was performed 
in the course of a few hours. The parietal peritoneum and the viscera were 
intact. There was considerable free blood and clots in the pelvis. The blad- 
der was well mobilized in its lower half, and revealed a ragged punctured 
wound in the left lateral wall of the bladder near the sphincter and a clean 
tear about one inch in length in the anterior wall about the midline running 
to but not involving the sphincter. There was considerable bleeding from 
the lacerated pelvic fascia. The bladder was opened for thorough inspection 
and the laceration was closed from without. A number ten French catheter 
was fixed in the urethra and a DePezzer catheter fixed in the bladder and 
brought out through the suprapubic wound. The pelvis was packed with 
gauze and the wound closed. Urine was passed through the catheter seven 
hours after operation. The urethral catheter was removed on the fifth day. 
The packing was removed on the sixth day and there was no further bleed- 
ing. The DePezzer catheter was removed on the twelfth day, at which 
time normal urination had been fully established. The fracture "was treated 
by overhead suspension in a Bryant frame. The child is still in the hospital. 

.The second case was that of a girl, aged four, who was admitted to the 
accident ward of the Methodist Hospital, August 5, 1927, after having been 
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struck by an automobile while playing in the street. There were bruises in 
the region of the both hips and slight bleeding from the vagina. The child 
was pale and listless, temperature 100.6, pulse 144, respiration 40. There 
was some rigidity over the entire abdomen, more pronounced on the left side. 
Pressure over the entire lower quadrant seemed to cause considerable pain! 
The signs of free fluid or gas in the peritoneal cavity were absent. She was 
given a hypodermic of morphine and soon thereafter slept. The X-ray 
examination showed a fracture of the right ischium without displacement. 
A number ten French catheter was introduced into the bladder and a few 
c.c. of blood were obtained by suction. A small quantity of water was intro- 
duced through the catheter but could not be recovered. The catheter was left 
in. the urethra for half an hour. A few c.c. of blood were collected during 
this period. A tentative diagnosis of extraperitoneal rupture of the bladder 
was made and operation was elected. Through a left rectus incision the peri- 
toneal cavity could be inspected without opening it. There was no evidence 
of intraperitoneal injury. The pre-peritoneal tissues in the region of the 
pelvis were suffused with blood. There were many clots and quite active 
bleeding, apparently from the depths of the pelvis. The bladder presented 
in the midline, above the pelvic brim. The urethra was torn across com- 
pletely just distal to the bladder, the internal sphincter being intact, apparently. 
There was complete mobilization of the bladder except for the upper pos- 
terior segment. There were about 60 c.c. of clear urine in the bladder. 
The anterior and lateral walls of the vagina were severely lacerated and torn 
away from their anterior attachments back to the cervix. A small strip of 
the posterior vaginal wall, in which there were several longitudinal tears, 
was left in place. The cervix was readily seen by very gently retracting the 
bladder upward. The rectum was intact. The pelvic fascia was severely 
lacerated and bleeding profusely and the patient’s condition was critical. A 
suprapubic cystotomy was done. A catheter was introduced through the 
external urethral orifice into the bladder and fixed with catgut. The bladder 


was drawn down into its normal position, using the urethral catheter as a 
tractor. The pelvis was packed with gauze and the wound closed. The 
patient reacted satisfactorily. The urinary output was small during the first 
fourteen hours. The pulse gradually came down and she secreted 840 c.c. 
of urine during the next twenty-four hours. The packing was removed on 
the tenth day. There was considerable bleeding and the wound was packed 
again. The urethral catheter which had been expelled from the bladder was 
lying free in the vagina and was removed. A strip of rubber tissue was 
placed in the vagina for drainage. There was a considerable secondary 
hemorrhage during the night. On August 20, blood count showed the haemo- 
globin was 67 per cent., erythrocytes 2,250.000. She had a chill at this 
time followed by a temperature of 103° F. The urinary output fell to 400 
c.c. The temperature assumed a septic type but returned to normal, a ter 
about one week. The suprapubic tube was draining very little, but tie 
perineal dressings were constantly wet. Blood chemistry was within norma 
limits. The suprapubic tube was removed on September 9, and the woun 
allowed to close. On October 17, a small cystoscope was passed into t 
vagina and a ureteral catheter then introduced into the- bladder. ix } • ■ 
of five per cent, sodium iodide solution were instilled into the ba cer < 
a cystogram made. This showed a normal bladder outline wit i s LA 
placement of the bladder to the left. The child was discharged on c j 

She now controls her urine and we hope at some future tune to a 1 
struction of the urethra by plastic operation. 
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SUTURE OF THE TENDONS AND NERVES IN BOTH WRISTS 

Dr. Dana Weeder, by invitation, presented a patient aged twelve, who 
was admitted to the Germantown Hospital, Novembei 2, 1926.. This patient 
was shown for two reasons, first, the short time in which piactically complete 
function had been obtained after the suturing of tendons and nerves, and 
secondly, to stimulate an interest in the study of the facts and details of 
anatomy. There is a tendency that has been growing in recent years to 
depreciate the value of knowledge of the details of anatomy and to curtail the 
time allotted to its study. This patient presented a problem, to be sure a 
little unusual in the extent of injury to. structures, that would have disillu- 
sioned the mind of any surgeon of the wisdom in neglecting the careful study 
of anatomy. In being pursued by a playmate on November 2, 1926, this boy 
attempted to push open a swinging door, using both hands. His hands 
slipped from the lower half of the door, which was of wood, and broke 
through two panes of glass in the upper half of the door. He sustained two 
very jagged and extensive wounds of the flexor surfaces of both forearms. 
On the right side the four tendons of the flexor sublimis digitorum, the four 
tendons of the flexor profundus digitorum, the tendon and muscle fibres of 
the flexor carpi radialis and flexor longus pollicis, the median nerve, one-third 
the ulnar nerve, the radial and ulnar arteries and part of the annular ligament 
were cut. In the left forearm the tendons of the flexor carpi ulnaris, the 
flexor sublimis digitorum tendon to the little and ring fingers, the ulnar artery 
and part of the annular ligament, were cut. Within an hour after the injury 
the repair of the injured structures was begun. Badly torn muscle fibres and 
pieces of fascia that would have sloughed were excised, the ends of the cut 
tendons and nerves were freshened before suturing them. The tendons were 
sutured with No. 1 chromic catgut as were the torn muscles, and the nerves 
were sutured with fine silk. A very careful preparation of the hands and 
forearms with tincture of green soap, water, alcohol, ether and iodine was 
made before repair. A review of anatomy of the forearm and hands will aid 
in a better understanding of this case and show what to expect if normal 
function is to be reestablished. There are three flexors of the wrist, one of 
the radial side, the flexor carpi radialis, one for the ulnar side, the flexor 
carpi ulnaris, and one for the middle, the palmaris longus which is sometimes 
absent as in this case. The flexor carpi radialis also aids the extensor carpi 
radialis longior in abducting the wrist and the extensor carpi ulnaris aids the 
flexor carpi ulnaris in adducting the wrist. There is one flexor for the second 
phalanges of the four fingers, the flexor sublimis digitorum and one flexor for 
the third phalanges of the four fingers, the flexor profundus digitorum. The 
flexor longus policis flexes the second phalanx of the thumb. These 
muscles receive their innervation in the upper third of the forearm. The 
restoration of function therefore is only dependent in these structures 
upon proper suturing and union of the severed tendons. The foregoing 
accounts for the muscles that flex, abduct and adduct the wrist and the 
flexors of the second and third phalanges of the four fingers and the 
flexor of the distal phalanx of the thumb. The muscles that produce the 
other actions of the fingers are found in the hand and are innervated by one 
or two nerves, the median or ulnar. The muscles that aid in the flexion of 
the first or proximal phalanges of the four fingers are the four lumbricales 
and the anterior and posterior interosseous muscles. Beside their flexing 
action, they all by virtue of their insertion into the extensor tendons of the 
four fingers aid in the extension of the second and third phalanges. The 
lumbricales because of their insertion on the radial side of the fingers aid in 
drawing them laterally toward the thumb. The anterior interossei^also draw 
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SUTURE OF THE TENDONS AND NERVES IN BOTH WRISTS 

middle of February, excepting the lateral approximation of the little and ring 
fingers of the left hand and a weakness in extension of the second and third 
phalanges of these fingers. Complete muscle control, excepting for this 
residual weakness in approximating the little finger against the ring finger 
was established by the end of the tenth month. The wounds remained abso- 
lutely free from infection until they had completely healed, which made 
possible to a large degree the excellent result. 

Dr. John H. Jopson said that two months ago he was summoned to the 
Bryn Mawr Hospital at 2.30 in the morning to see a man who had cut the 
tendons of the back of his hand. He had put his hand through the wind- 
shield of an automobile, cutting both tendons along the short extensor of the 
thumb between the metacarpal and the phalanx. The preparation and suture 
of the tendons took about an hour and a half. The speaker believes that such 
time is time well expended. He has now in his care a patient with a number 
of lacerations of the hand, who was first treated in another hospital and 
who now presents a condition opposite to that shown to-night; his hand 
was saved with difficulty and will be probably functionally useless as long as 
he lives. In this last case Doctor Jopson used black silk ; for some time, 
he has been dissatisfied with chromic catgut as it has worked out in cases 
of suture of the flexor tendons, and black silk is superior in that there is 
less local irritation. 

Dr. Damon B. Pfeiffer said that almost everyone sutures tendons dif- 
ferently. The books describe a great variety of complicated sutures. The 
speaker has finally adopted a suture devised by Doctor I-Iarmer, of Boston, 
which he finds very simple, consisting of whipping over the sides of the ten- 
don and tying both ends. The other methods of suture described, seem to 
be very complicated. In the last few years there has been a great deal of 
emphasis laid on the necessity for a suture which will allow early mobiliza- 
tion. This case of Doctor Weeder’s would seem to show that this is not as 
important as we have been led to believe, as his case was mobilized two weeks 
later, with good results. 

Dr. Hubley Owen said that cases of severing of tendons and nerves 
are not uncommon in the Police and Fire Department. Often a wall falls 
down on the hands or wrists of a fireman while he is going up a ladder. 
There is a great deal of incapacity for active duty due to these injuries. 
Doctor Owen has been fortunate with his results in suturing the tendons, 
but not the nerves. The speaker showed before the Orthopaedic Club, a man 
who while hunting, fell and cut the extensor tendons of the wrist. The 
tendons were sutured but apparently the tendons of the little finger and 
those of the fourth finger got mixed. Nature finally corrected the mistake 
after a few months and coordination was obtained. 

Dr. George M. Dorrance said that he has seen a number of cases of 
primary suture which have later broken down. A number of years ago he 
gave up the primary suture, in cases where the wound might be infected, 
and used the secondary suture. He has had no reason to change his opinion. 
If the wound is presumably infected, he would rather clean it up first and 
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later do the secondary suture. The speaker’s results have been better than 
when he did primary suture in wounds which he knew were filled with dirt 
and might be infected. 

HERNIA INTO LESSER PERITONEAL CAVITY FOLLOWING 
GASTRO-ENTEROSTOMY 

Dr. Calvin M. Smytii, Jr., reported the case history of a woman, aged 
sixty-one, who was admitted to the Methodist Episcopal Hospital on April 27 
1927, in the service of Dr. Damon B. Pfeiffer. For the past ten years she 
had suffered with pain in the epigastrium and vomiting. The pain was 
invariably worse after food had been taken, but was relieved by vomiting. 
I he patient denied that the vomiting was ever induced and described it as 
being projectile in type. The pain was described as being “ worse than labor 
pains ”. Occasionally there would be an abatement of symptoms for a few 
weeks, but never for longer than two months. Six years ago she was 
operated upon at which time she was told that her gall-bladder was drained 
and appendix removed. Following this operation she was somewhat improved 
for a period of one year, hut for the past five years her symptoms had become 
progressively worse. Recently there had been an alternating constipation 
and diarrhoea ; at times she would have as many as ten stools in a day and 
again the bowels would not move for three or four days at a time. She had 
had considerable gaseous distention. There had been no loss of weight. 
Apart from the operation, six years ago, the past history was negative, except 
for the passage of a tapeworm three years ago. Physical examination was 
essentially negative, except for the abdomen, which showed a moderate 
amount of distention and hyperperistalsis. There was vague tenderness over 
the entire right side, more prominent in the upper portion. The scar of the 
previous operation indicated that a right rectus incision had been made. No 
mass could he palpated. The usual examinations of blood, urine, fieces, 
gastric contents and the tests of kidney function were all within normal 
limits. Gastro-intestinal X-rav examination disclosed a dilated stomach 
which retained two-thirds of the opaque meal at the end of twenty-four 
hours. During the course of these studies the patient had two attacks of 
pain which were followed by vomiting of enormous quantities. Gastric and 
colonic lavage gave relief. A pre-operative diagnosis of chronic pyloric 
obstruction, probably benign, was made. At operation, May 6, on opening 
the abdomen the entire small intestine was markedly distended. In searching 
for the point of obstruction, it was found that the entire small bowel had 
herniated through an opening in the transverse mesocolon, passing into the 
lesser peritoneal cavity and in turn emerging through a second opening in 
the gastro-hepatic omentum, finally coming to lie in front of the stomach. 
After the “ geography ” of the situation had been worked out and the intes- 
tine restored to its normal relations, the upper abdomen was explored. 1 ' iel c 
was no evidence of any operation having been done upon the gall-bladder, tie 
stomach was tremendously dilated and there was a gastro-enterostomy ^ 0( j a . e 
practically into the pylorus. The stoma was almost closed and showed 1 
extensive induration characteristic of marginal ulcer. In. view of the.som 
what shocking procedure which the replacing of the intestines had entai e ’ j 
was thought unwise to subject the patient to gastric resection, f sec 
posterior gastro-enterostomy was therefore made to the cardiac sice 
existing one. Great care was observed in closing, the defects in ie _ 
colon and the gastro-hepatic omentum. The. patient made an ui 
recovery and was discharged from the hospital on May 27, A ee 

reported by letter in October, 1927, that she was quite well and ei t ) 
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from the symptoms for which she sought relief. This case was reported on 
account of the very unusual nature of the hernia and as an illustiation of the 
trouble which may arise from failure to close the opening in the gastio-colic 
omentum in the operation of gastro-enterostomy. - 

REDUCTION “EN BLOC” OF STRANGULATED HERNIA 

Dr. Calvin M. Smytii, Jr., reported the case of a woman aged thirty- 
one, who was admitted to the Methodist Episcopal Hospital on March 29, 
1926. For the past five months she had noticed a swelling in the right groin 
which fluctuated in size and at times completely disappeared. The mass had 
at no time been painful or tender. On the evening of her admission to the 
hospital, the patient was seized with an acute colicky pain in the abdomen 
and at the same time the mass in the groin became larger and exquisitely 
tender. She felt nauseated but did not vomit. A physician who was called, 
diagnosed the condition as strangulated inguinal hernia and sent her to the 
hospital. He made no attempt to reduce the hernia by taxis. At the hospital 
she was examined shortly after admission but no mass could be demonstrated. 
Her temperature, pulse and respirations were normal and she complained 
of no pain. The following morning the patient wished to go home, but 
on further examination a mass the size of a hazelnut could be palpated in 
the groin. This was thought to be a gland 1 , but on account of the previous 
history, she was advised to stay in the hospital for another twenty-four 
hours for observation. Thirty-six hours after admission the pulse rose to 
130°, but the temperature remained normal. A blood count revealed 18,000 
white blood-cells. She was seen by the reporter at this point. Doctor Smyth 
advised operative investigation of the mass. At operation on March 31, 
through an inguinal incision, the mass was exposed and was found to consist 
of a tab of pre-peritoneum fat which was protruding through the internal 
inguinal ring. On opening the peritoneum a foul odor was noticed and a 
finger introduced into the abdomen palpated a mass to the inner side of the 
ring. A piece of gauze was placed over the inguinal incision and the abdo- 
men opened in thr: midline. A loop of ileum was delivered which proved 
to be completely gangrenous and was perforated at one point. A segment 
eight inches long was resected with the cautery and the' continuity of the 
bowel restored by end-to-end anastomosis. A jej unostomy was made 
through a separate incision high in the left side and a catheter sewn in. 
The midline incision was closed without drainage ; the inguinal incision was 
left open and the abdomen drained through this opening with two cigarette 
drains. The post-operative reaction was severe but the bowels moved nor- 
mally on the fourth day. The drainage from the jejunostomy gave con- 
siderable trouble. The catheter came out on the fifth day but the opening 
continued to drain for seventeen days. This drainage was highly irritant to 
the skin, but excoriation was prevented by applying a thick paste of bismuth 
and zinc oxide. The drainage was removed from the inguinal incision on the 
sixth day and on the seventh day fceces was discharged through the wound. 
The leak, however, must have been a small one, as drainage soon ceased and 
the wound was healed solidly at the end of the sixth week. The patient left 
the hospital at the end of the eighth week. She has been seen at regular inter- 
vals since and has had no trouble of any kind. In spite of the fact that the 
inguinal canal was never sutured in any way, there is no evidence of hernia. 
Doctor Smyth remarked that reduction “ en bloc” is a comparatively rare 
accident. In the great majority of cases it follows an attempt at reduction 
by taxis. In this case as in a similar one reported to the Academy in 1926 
by Dr. Stewart Rodman, no taxis had been employed. In a series of 137 
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cases reported from the 
mortality of 48 per cent. 


literature by Comer and Howith, there was a 


SPLENECTOMY FOR PERNICIOUS ANAEMIA 

Dr. Selling Brill, by invitation, presented a woman, aged fifty-seven 
who was admitted to Doctor Stengel’s service at the University of Pennsyl- 
vania Iiospital, July 2, 1926, with the chief complaint of weakness. Her 
family and past history were irrelevant. She was a multipara. She did 
ordinary work of a housewife, and previous to the present illness slept well 
and followed an ordinary, well-regulated diet. The present illness began in 
April, 1925, when, following the death of her infant daughter, she became 
mentally depressed, and generally weak. She went to the seashore for six 
months to recuperate, but returned in October. 1925, unimproved. She 
remained in bed for six weeks. In March, 1926, she was sent to a local 
hospital for study. There she complained of vague abdominal pains, weak- 
ness, a peculiar feeling of her tongue, which she described as “a swelling”, 
and a “ pulling ” feeling in her calf muscles. No numbness or tingling. Her 
temperature varied from 100 to ioi°. For four months preceding entry to 
the University Plospital she had been mentally confused and grew weaker, 
and during the last four weeks she was confined to bed. Physical examina- 
tion showed an elderly emaciated woman, constantly moaning and restless, 
very weak, with a peculiar lemon-yellow tint to the skin. She was dyspnoeic 
on any exertion. Mentally confused and disoriented, the conjunctiva were 
pale and had a lemon tint. She complained of buzzing in the ears. Cardio- 
vascular system essentially negative. The abdomen was essentially negative, 
except for a palpable, moderately enlarged spleen. The evegrounds showed 
moderate hemorrhages in both fundi. Vibratory sensation decreased in both 
lower extremities, especially the right. Patellar and Achilles reflexes 
decreased. 

Clinical Pathology. — Urine — 16 examinations — ambre specific gravity 
1003 to 1015, averaging 1010. Reaction acid, albumen faint trace. Sugar 
negative. Red blood-cells once — white cells few to loaded. Casts of all 
kinds on many occasions. Urobilin one on the one examination made. 
The phthalein test showed forty per cent, in two hours. Blood urea nitro- 
gen 19 mg. per 100 c.c. Blood — in fourteen examinations the red count 
varied from 900,000 to 2,000,000; haemoglobin 23 per cent, to 5 ° P er c . ent -> 
both higher figures were following transfusions. The color index at all tunes 
was one. The average of all blood counts 1,500,000 red blood-cells, average 
hiemoglobin 36 per cent., giving an average color index of 1.2. The white 
count varied from 2900 to 11,600 — average 4800. The smear showed 
nothing unusual in the distribution of the neutrophiles and lymphocytes. 
The differential count showed on the average of monocytes 3 per cent., 
eosinophiles 3 per cent., myelocytes 2 to 4 per cent., marked polychromato- 
philia, anisocytosis, poikilocytosis, macrocytosis ; normoblasts 1 to 2 per 
cent., megaloblasts 1 to 5 per cent. Cabot ring bodies were noted twice. 
Reticulated reds 1.5 per cent, on one examination and 4 per cent, on another. 
The fragility test showed haemolysis beginning at .450 and completed at ‘ 375 * 
The Van den Bergh test was direct negative, indirect 3.2 units, 00c 
culture negative. Blood Wassermann negative. Bleeding tune three an 
a half minutes, coagulation time five minutes (capillary method), r a - 
50,400 one examination. Faeces — six examinations— were made, ot w 
"four were positive for occult blood. All were positive for bile pigmen s. 

Patient remained on the medical service until October 10, and nac * 
transfusions averaging from 200 to 5°° c - c - She kept going s ea 1 y 
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and in view of the fact that the X-ray of the gastro-intestinal tract showed 
“ constant constriction of the pyloric region due possibly to carcinoma ”, 
surgical consultation was asked for and laparotomy advised. At this time 
the patient weighed 88 pounds. She was transferred to the surgical service 
and operated upon by Dr. George P. Muller, October 16, 1926. The stomach, 
pylorus and duodenum disclosed no pathology. The gall-bladder was slightly 
thickened, contained two rather large stones and the spleen was found to 
be twice the normal size. After some discussion it was decided to remove 
both. Toward the end of the operation she was transfused — 250 c.c. of blood 
by the citrate method. Closure in layers without drainage. 

Pathological report of the gall-bladder showed a chronic interstitial chole- 
cystitis. Pathological report of the spleen showed the usual hypertrophic 
change, but nothing of significance. The patient made an uneventful recovery 
and repeated examinations of the blood showed a steady improvement. 

At the examination of the follow-up clinic in February of this year 
note was made that she was looking remarkably well, had gained over twenty- 
five pounds in weight, color was good, had regained strength, had good 
appetite and good digestion. She was seen again the following May and 
had gained another twenty-five pounds. She was last seen October 26, 1927, 
she weighed 149 pounds, had no soreness of the tongue, or paresthesias of the 
extremities. Physical examination showed no jaundice and a normal tongue. 
The blood examination at this time showed: Red blood-cells, 3., 940, 000; 
white blood-cells, 10,900; haemoglobin, 96 per cent.; platelets, 272,000. 
Fragility test begins at .450, complete at .275. Reticulocytes 0.5 per cent. 
Van den Bergh direct negative, indirect 0.2. Clotting time ten minutes. Clot 
retraction normal. Cell volume, 47 per cent. Differential normoblasts, 50 
per cent.; small lymphocytes, 31 per cent.; monocytes, 4.5 per cent.; eosino- 
philes, 3.5 per cent. ; basophiles, .5 per cent. Smear — macrocytosis marked. 
Many Howel Jolly bodies. A few basic stypled macrocytes. No nucleated 
red cells. Some giant platelets. A gastric analysis had never been done 
because the patient had never been able to swallow a stomach tube. She has 
eaten about one pound of liver a week since discharge. 

The reporter said that this was a fairly clear case of primary pernicious 
anaemia, although three things were lacking. More definite cord symptoms, 
a better history of glossitis, and gastric analysis. The diagnosis of haemo- 
lytic ictero-anaemia was considered, but in this disease the anaemia is very 
rarely severe in the familial type, color index is usually low, microcytosis 
is the rule instead of macrocytosis as in this case. The finding of gall-stones 
is more .in favor of the diagnosis of haemolytic ictero-anaemia. From the 
present laboratory examination this patient still suggests primary pernicious 
anaemia. The color index is high, macrocytosis is marked. The cell volume 
is well above normal for women. In considering the excellent result there 
are three factors : the operative procedures, including splenectomy and chole- 
cystectomy, and the liver diet that the .patient had followed since discharge. 
The liver diet although definitely inadequate (Minot recommends at least 
200 grams daily) has been sufficient quantity to have possible effect on per- 
nicious anaemia. Patient said she has eaten one-half pound of liver twice 
a week, which amounts to an average of 60 to 70 grams daily. Splenectomy 
has been generally given up in pernicious anaemia. However, it has undoubt- 
edly helped some cases of the haemolytic type and is known to produce clini- 
cal cure of haemolytic ictero-anaemia. The association of primary pernicious 
anaemia with chronic gall-bladder disease was first noted by Georgi in 1887. 
More recently, Jones and Joyce in two reports in 1924 and 1927 report 24 
consecutive cases, 15 of undoubted pernicious anaemia and 7 of probable or 
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borderline anaemia, all complicated with gall-bladder disease, and the anaania 
remarkably improved in several cases following cholecystectomy. 

Dr. George P . Muller said that including the case reported by Doctor 
Brill, he had performed splenectomy eight times for pernicious anaemia. All 
of the cases recovered from operation. One patient lived twenty-three 
months but was given five transfusions— at irregular intervals. Four cases 
were not improved at all and died, two, three, seven and seven months 
respectively, after operation. One patient was operated upon in June, 1915, 
and eleven years later was under the speaker’s care for an infection of the 
thumb complicated by diabetes. Pie can be considered as entirely cured of the 
pernicious anaemia and was undoubtedly case diagnosed by Doctor Stengel. 
Another patient had the splenectomy done in November, 1922. Five years 
later he reported himself well, but Doctor Muller found that his haemoglobin 
was twenty-four per cent.; the red cells 1,370,000. The blood picture is that 
of pernicious anaemia. It will be interesting to note the effect of a “liver 
diet ”. While it is probable that splenectomy will now be performed less 
frequently, yet Griffin has recently (1927) stated that it is probable that 
splenectomy combined with other methods of treatment may eventually have 
a more significant place in the management of pernicious anaemia. 

PLASTIC OF FACE AND JAW FOLLOWING EXCISION FOR CARCINOMA 

Dr. George P. Muller reported the case of a patient who had a repair 
for a defect of the face and jaw following excision for carcinoma. The 
patient, forty-nine years of age, was referred by Dr. George Pfahler in June, 
1923, suffering from an extensive carcinoma of the cheek with extension on 
to the alveolar process of the lower jaw. The X-ray shows erosion down to 
the level of the inferior dental canal. There is metastasis to the submaxillary 
lymph-nodes. Doctor Pfahler proposed destruction of the diseased area by 
electro-coagulation with dissection of the lymph-nodes and excision of the 
inferior maxilla. Preceding the operation he gave him treatment with the 
high voltage rays externally and surface applications of radium internally. 
On June 21, 1923, the operation was performed and included a bloc dissec- 
tion of the neck upward from the omohyoid and removal of the entire lower 
jaw from about one inch from the symphysis backward. The electro-coagu- 
lation destroyed almost the entire cheek from the zygoma to the jaw and 
included the angle of the mouth. He was discharged on July 7, 19 2 3> T 3 
report back to Doctor Pfahler for post-operative radiation treatment. On 
December 12, 1923, Doctor Pfahler reported a small area at the lower edge 
of the scar which looked suspicious. It was destroyed by electro-coagulation 
after a biopsy, but this showed evidence of recurrence. He was then given 
a dose of high-voltage X-rays. Shortly thereafter we began to think 0 ways 
and means to close the hole in the face. The first intention was to turn up 
the flap from the neck and cover the outer raw area with a second gratt tiom 
the neck nourished through a Gilles tube. The first stage of this opera 10 
was done on February 11, 1924, but a few days later a flap of skin , w f 
had been turned up showed gangrene and ultimately sloughed away. , 

weeks later a second Gilles tube was made and in Apnl flaps were 
corresponding in size to the opening in the cheek and were then sew lb 
into their place. A few weeks later they were again detached, the a « 
apposed, and both flaps buried into one of the sites 111 the n f ; k \ Gi u es 
later, the flap faced on both sides with skin and connecte ) 
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tubes, was sutured into the defect in the face. The flap healed pretty well 
and the patient was sent away for the summer. In October, 1924, and subse- 
quently through 1925 a succession of small plastics was done until all holes 
leading into the mouth were sealed up, except that a communication above 
with the edge of the superior maxilla could not be closed owing to osteitis 
of bone. At no time has there been any evidence of recurrent malignant 
disease and to-day, about four and a half years after the primary removal, he 
seems free of malignancy. 

COLONIC ANAESTHESIA IN OPERATIONS UPON THE BRAIN 

AND SPINAL CORD 

Dr. Charles H. Frazier read a paper with the above title, for which 
see page 161. 

Dr. Francis C. Grant said that in Doctor Frazier’s absence this past 
summer, he used colonic anaesthesia, particularly in laminectomies and where 
he was doing rhizotomy for pain in the mouth and neck following carcinoma 
of the jaw and neck and in which we did not want to give anaesthesia by 
mouth on account of the slough carried into the oral cavity. He used the 
technic which Doctor Frazier outlined and it proved to be very satisfactory. 
Of course the pre-operative preparation seems very elaborate and that technic 
should be carefully followed in order to get the best results. Doctor Grant 
thought that the procedure did not lend itself to general surgery, because of 
the necessity of speed in handling a number of cases. All the neurological 
surgeon expects it to do is to keep the patient quite still and it will accom- 
plish that. Where a major procedure is being carried out under local antes- 
thesia, often the patient will start to fret and the pulse goes up and one must 
resort to ether. There is no such difficulty with colonic anaesthesia. There 
is only one objection that the speaker has and that is when one needs entero- 
clysis given on the table. 

Dr. Roiiert Ivy remarked that he reported to the Academy in 1926 the 
results in the use of colonic anaesthesia in 3.0 or 40 cases of operation about 
the face and head and he believes that this is the ideal method of anaesthesia 
in cases taking longer than one hour, because the anaesthetizing apparatus is 
always away from the parts being operated upon. In addition there are the 
advantages which Doctor Frazier has outlined. For shorter operations, the 
amount of preparation necessary for colonic anaesthesia does not make it 
worth the trouble. The speaker has found that the results are better with 
women patients than with men ; he thinks that this is due to the fact that the 
male patients are prepared by orderlies and are not prepared as thoroughly 
and carefully as are the women patients, who have the care of nurses. 


317 



' Vere only £ ar f’ tile younges^L three were mX^ niany of”* ^ed 
«°n lvas d,verti «>l„m w J°" e for ?an srei ,/ ea, : s ; « both of 

£rr* ^> -£* f i s 

ee years an ,i , J ” a baby n f r J ' lere werf> * y ° a,Sj '» whom 1 

:r r ? zz: 

Of H e ? " d Colon - BoH 1 “' SS r Ception of V nWSS 1,1 Hie colon l ° f 
«ortafi,„ /"'"‘Wive „„ ,nfa "ts l, ac/ j the s,„ a// b Bad fee,, 

*y «2£sr T - ».«?*> ■» *X; 

e Ption, if 0 p Usl y incli catp n de S^ee 0 f tov ^ ■ 0perati °n many 

io„4 r n red “«-™ f ?, ^ ^ 

0f the mi; ' i he Problem pi0tn Ptly done tut case °f i';U USSII , 

> wo,, l y Pa *"■ Who rec „: .«’» would see, ; ( T/ fa % ™ e ££ 
f,,e series. In ,ote ' There are f 01I “ at of Prompt di^;/ 

-I Wed tt : ^ of ^ „ “ “e^ro, ** o, fact per ; 

* the anus t ■ f the intu s«„ ’ j/ e under pv, • ' months, in 

tl0n Performed T*® P r °mptly ^ t, ° n abo “t three' he Strained 
, h «* Jhoie «'e infant wl„ f ?' ared , an ,m„*d“f B t0 «* oafa/de 
le Period ir. Senes the nnt.. n to an nnp,, n „u-. , operative reduc- 



ABDUCTION TREATMENT FOR FRACTURE OF FEMUR 

with evidences of shock, as indicated by the striking pallor and rapid pulse, 
and soon followed by reflex vomiting. The appearance of blood and mucous 
in the stools was a variable symptom. There were five instances in this 
series in which there was no blood passed by bowel. Fever was usually 
present, although in the early stages it was absent. In all but five of our 
cases the temperature was over ioi on admission to the hospital. The finding 
of a tumor has not always been possible. In one of our cases the tumor was 
not felt on first examination but two hours later it was distinct, which brings 
out the value of repeated examinations at short intervals in a suspicious case. 

In one instance the tumor could be palpated only by rectum, in another 
the outlines of the mass could be seen on the abdominal wall in a well- 
nourished baby and was lying transversely across the epigastrium. In five 
cases the tumor was not palpated at all, in a sixth was doubtful, and in 
another only under anaesthesia. It is in these cases that the barium enema 
and fluoroscopic examination are of the greatest help, particularly when 
corroborated by suggestive symptoms. 

Marked distention of the abdomen was present only in six cases, and 
was moderate in a seventh. These are the seven fatal cases, and it may 
therefore be considered of very ominous import. Presumably this* is present 
only when obstruction of the bowel develops and is a late manifestation. 

Fluoroscopic examination after a barium enema was used seven times in 
the series, although we have made much more frequent use of it in suspected 
and unproven cases. In each of these seven instances, it gave positive results. 
Occasionally we have been able to get a plate which gives a beautiful repre- 
sentation of the apex in the bowel lumen. Usually the baby promptly expels 
the barium before this can be done. In one baby this method of diagnosis 
was very helpful. It was an early and quite doubtful case, the pain was not 
as severe as is usual, the tumor could not be felt, and there was no discharge 
of blood and mucous from, the rectum. The tumor was found at operation 
much as has been indicated by the fluoroscope, high up beneath the liver in 
the right side. 

The earliest operation of the series was seven hours after onset and the 
longest five days. Robert L. Gibbon, M.D., 

Charlotte, N. C. 

THE ABDUCTION TREATMENT FOR FRACTURE OF THE NECK 

OF THE FEMUR 

I have read with interest Doctor Moore’s paper in the last issue of the 
Annals of Surgery, in which he describes the abduction treatment for 
fracture of the neck of the femur applied in flexion instead of extension. 
The purpose of the modification is to permit the assumption of the sitting 
posture immediately after the application of the plaster spica. It was origi- 
nally devised for aged patients but the author apparently employs it at the 
present time in all cases. 

From this standpoint the paper is of especial interest because it is now 
generally admitted that fracture of the neck of the femur may be treated like 
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othei fiactures, and since such treatment has been made practicable by the 
abduction method the question at issue is of its proper application. 

Granting that the mechanism of the hip- joint may be utilized as effectively 
in flexion as in extension, what may be called the orthodox method, namely: 
fixation of the limb in full abduction, full (hyper) extension and slight 
inward rotation has, in comparison, the following advantages : 

1. The effectiveness of the abduction method in restoring the normal rela- 
tions of the injured part is confirmed by an exact correspondence of the 
anatomical landmarks on the two sides, a comparison possible only when the 
limbs are in the same relation to the pelvis. 

2. The application of the method, including the adjustment of the plaster 
spica is, by comparison with that described by Doctor Moore, very simple, 
requiring only a secure pelvic support with a perineal bar against which 
manual traction on the extended' limbs may be exerted. 

3. The attitude of complete extension forces the fragments forward and 
thus checks the tendency to displacement in the cases, in which there is 
disintegration of tissue, preliminary to repair. 

4. Complete extension assures the normal lumbar lordosis and lessens the 
pressure on the sacrum. 

5. The extended attitude permits the alternation of the dorsal and ventral 
attitudes in recumbency, a most important element in the treatment. 

The only question, therefore, is whether the possible advantage of the 
sitting posture for the patient will counterbalance its manifest disadvan- 
tages as concerns the fracture. From my own experience I conclude that the 
danger of bed treatment has been greatly exaggerated. Under former con- 
ditions patients with broken hips died because of pain, infected bed sores 
and mental and physical depression, not because they lay in bed. 

At the present time the elevation of the head of the bed, the frequent 
changes of posture, the transportation to the open air, the freedom from 
pain and the expectation of recovery have practically eliminated the danger 
of treatment. 

In the rather extensive bibliography appended to the paper the only 
reference to my work is to a paper published in 1921. The abduction tieat- 
rnent was described in detail in the Annals of Surgery for January, 19-5’ to 
which those who may be interested in the comparative merits of the origma 
and modified methods are referred. Royal Whitman, M.D., 

New York, N. Y. 
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In this age of mechanical .industry and automobiles, hazards are great 
and accidents are many. Occupational injuries, it ' seems, are decreasing 
gradually, due, in great part, to the installation of safety devices, -.and also 


1 -JT 

ft. 


$ 


Fig. i. — C ase No. I described in the text, show- 
ing the wounds three days after operation, and at 
the end of one year. 


Fig. 2. — See figure r. 


to educational propaganda among the workmen by means of lectures, posters, 
etc. Injuries caused by motor vehicles are probably on the increase, as evi- 

* Read before the Section of Surgery of the New York Academy of ' Medicine, 
November 4, 1927. 
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(fenced by recent statistics. The total number, augmented by accidental injur 
les received m other ways, is appalling when statistics covering large sections 
of the United States are analyzed. While, undoubtedly, the future will brine 
methods for decreasing the number of accidents, the situation at the present 
time must be met by the intelligent treatment of these injuries so that there 

will be a saving of life and 
limb with return of form and 
function as near to normal as 
possible. 

The writing of this paper 
was undertaken with the idea 
of presenting our experiences 
with the treatment of many 
varieties of injuries of the 
extremities, indicating the 
type of therapy that has given 
satisfactory results and citing 
cases illustrating points to be 
particularly emphasized. The 
cases forming the basis of 
this communication were 
patients on the second surgi- 
cal division of the New York 
Hospital, which, by its geo- 
graphical situation and by 
reason of its ambulance ser- 
vice, draws patients from 
factories, railroad yards, street 
accidents, etc. 

The recent war taught a 
number of important lessons, 
and it is partly the purpose of 
this paper to emphasize again 
the practice and teaching of 
surgeons at its termination. While some of the principles had been advocated 
many years ago and were used sporadically, experiences during the war 
brought them forcibly to the attention of surgeons with a consequent mor^ 
general adoption. Thus, Lucas-Championnierre, many years ago, c h an T 1 °^ a j 
the cause of early active motion in the treatment of fractures. A ec aa ^ 
cleansing of wounds by irrigation is an old principle, as is also 
debridement, f While, during the war, these procedures receive^ ^ 

adoption, there has since been some reluctance on the part of a ian ) ^ . g not 
to make use of these measures in civil s urgery. The reason o r — __ _ — 

-j- The word “debridement ” is used in the sense of “ wound excision 
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clear. We, therefore, feel it sufficiently important to review the details and 
urge their adoption. 

To attain the ideal above alluded to, the first step is the organization of a 
service in each hospital treating surgical patients, which will be under the 
direct supervision of one or more surgeons, especially interested in this type 
of work. This does not imply that these men need necessarily confine their 
work to this particular field, but it does predicate that their previous training 
has been sound and that 
their interest is keen. 

Secondly, the necessity 
of considering these 
patients as emergencies 
and treating them as 
such is apparent. The 
practice of postponing 
until the following day, 
the surgical treatment 
of a patient injured at 
night, is inexcusable 
and will soon demon- 
strate its inadvisability 
by the results obtained. 

Finally, when the prin- 
ciple of debridement, 
combined with that of 
irrigation of wounds 
becomes universally 
accepted as the basis of 
initial treatment of these 
cases, a marked im- 
provement in results 
may be expected. Along 
with this, must be accepted the principle of early active motion, especially 
indicated in joint and tendon injuries and in a selected group of compound 
fractures. 



Pigs. 4 and 5. — Case No. II reported in the text, shows the final 
result at the end of eighteen months. The patient has a very 
serviceable hand. 


WOUNDS OF SOFT PARTS 


In uncomplicated wounds of the soft parts, the ideal treatment consists 
in a thorough debridement, after the preliminary preparation to be outlined 
later, followed by primary suture without drainage. The results obtained 
have more than justified the additional expenditure of time and effort. ' The 
fine scar, the lack of deep scar tissue formation, the accurate approximation 
of anatomical structures and the rapid return of function are outstanding 
reasons for the recommended procedure. With smaller wounds, such treat- 
ment is not always feasible. Under these circumstances, a careful cleansing, 
proper iodinization, complete hemostasis, and the insertion of a minimum 
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number of skin sutures will usually result in satisfactory healing This 
brings up the question of lacerated wounds of the hand. Because of its mani 
fold functions, its constant exposure and resultant multitudinous bacterial 
flora, the hand is peculiarly susceptible to infection. In addition it must 
be remembered that because of its anatomical construction with the various 

bursae, tendon sheaths, 
and closed spaces, the 
hand is particularly prone 
to infections resulting in 
serious disabilities. The 
writer is firmly con- 
vinced that, just as soon 
as the general practice 
of suturing lacerated 
wounds of the hand 
without drainage a n d 
without regard for the 
elementary principle of 
tension of tissues is 
stopped, the general inci- 
dence of hand infections 
will rapidly decline. The 
above statement applies 
solely to the practice of 
suturing without prelimi- 
nary cleansing and de- 
bridement. In hand 
wounds of any magni- 
tude, it is imperative 

Figs. 6 and 7.— This patient, age sixteen years, was operated ,1. f f |, | ie anjeS- 

upon July 26, 1927, eight hours after the receipt of an injury produced LUtlL uic pu-nv. 
by the fender of an automobile. The structures found divided were: fhoftypc] and a careful 
Flexor longus pollicis, flexor sublimus and profundus tendons of the LUCLIZCU a u 
index and middle fingers, and the median nerve. The tendons were r 1 p n ,-im'nP' and debride- 
repaired by the technic described in a previous communication Cieduanig 
(Annals op Surgery, January. 1927). The nerve was repaired by mpn f ]-> P done. Follow* 
six, perineural sutures of fine silk. Photographs indicate the result at iIlau ' . 

the end of two months. j ncr S uch therapy, if ]S 

safe to suture the wounds loosely, avoiding undue tension and limiting the 

number of sutures to a minimum. When such a procedure cannot be came 

out, cleansing, iodinization and the insertion of one or at the most, two, 

sutures, or the application of a few sterile narrow adhesive stiips, siou 

constitute the extent of treatment. 

Case I. — J. D., seven years of age. Admitted January 8 , 1927, discharged Janu^y 
18, 1937. Just before admission, this patient w'as playing with a toy gun. e JP^ ^ 
a .45-calibre rifle cartridge in the gun, and tried to fire it. As the cartri a e w ^ 
long to fit in the barrel of the gun, the patient held it in his left han an 
trigger. The cartridge exploded into the palm of the left hand. ca rpo- 

Examination showed that the thumb was almost completely a\ u se 
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metacarpal joint. There was an irregularly shaped laceration along the adduction 
crease extending around to the dorsum of the hand. The thenar muscles were pulpified. 
The flexor sheath of the thumb was open, but the tendon appeared intact. The first 
dorsal interosseous muscle was divided and crushed. The carpo-metacarpal joint was 
exposed, and its capsule was practically completely divided. No nerves were visible. 
There were numerous lacerations on the thumb, one of them exposing the distal joint. 
The index finger was partially amputated through the middle of the distal phalanx. A 
flap of skin had been avulsed 
from the proximal phalanx 
of the index finger, but re- 
mained attached by a broad 
base anteriorly. The middle 
finger was partially ampu- 
tated through the middle of 
the distal phalanx. 

Operation consisted of 
the usual preparation fol- 
lowed by a complete debride- 
ment. Remains of the various 
muscles were sutured by fine 
catgut. All joint capsules 
were closed. The skin flap 
on the index finger was 
sutured back in place. The 
amputated ends of the index 
and middle fingers were 
debrided and left wide open. 

The wound in the palm was 
closed without drainage. 

There was no elevation of 
temperature or pulse, and all 
wounds were healed within 
three weeks without evidence 
of infection. A course of bak- 
ing and massage was given. 

Now, ten months later, 
all wounds are healed and 
there is normal motion in 
the fingers. Because of the 
loss of the thenar muscles, 
there is considerable impair- 
ment of adduction of the 
thumb. (See Figs, i, 2 
and 3.) 




F'O- 8. Photographs of the end result, and the X-ray findings on 
Case No. Ill, described in the text. It is interesting to note that 
there has been partial regeneration of the internal condyle and the 
internal malleolus. 


Case II.— W. K., nineteen years old. Admitted March 12, 1926, discharged March 
20, 1926. A few minutes before admission to the New York Hospital, this patient 
injured his right hand, when it caught in an elevator. 

Operation was performed immediately. There was almost complete amputation 
of the ring and little fingers as far back as the carpo-metacarpal joints. These avulsed 
tissues were black. The interrossei aud lumbrical muscles, the flexor tendons of the 
middle finger, and the extensor tendons of the index and middle fingers were exposed. 
There was marked traumatization of the muscle tissue of the hand in this region. 
The cartilaginous surface of the unciform and the shaft of the middle metacarpal were 
exposed. The usual preparation was given and complete debridement was performed, 
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amputating the two inner fingers as far back as the metacarpocarpal joints. The card 
lage on the articular surface of the unciform was excised. The wound was closed with 
a few interrupted silkworm sutures without drainage. The wound healed bv nr - - 
mary union. ' p 

Now, eighteen months later, the scar is not tender and the patient has a wrv 
useful hand. (See Figs. 4 and 5.) ' y 

When, in addition to the wound of the soft parts, an injury to the tendons 
also exists, the picture becomes complicated and its solution will depend 



Fig. 9. — See Sgure 8. I0 -- See figure 8 ‘ 

more on the past experiences of the surgeon in similar instances than upo 
some text-book rule. It has been the writer’s experience that wounds 0 1 

extensor tendons do well when sutured at the primary operation. 11 . 
great majority of instances, there is return of full function. e 
injury involves the flexor tendons, an altogether different pro ar ^. g 
In a previous communication (see Annals of Surgery, January, ^ 

question was discussed ; what was said then, can again be repeate . ^ 
presence of a clean incised wound within twelve hours of tie inju ), 
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diate tenorrhaphy can be done with safety, after appropriate cleansing. 
When the wound is ragged and dirty, obviously grossly contaminated, and 
the surrounding skin is covered with grime and dried blood, it is the writer’s 
opinion that the tenorrhaphy should be deferred until the wound has healed, 
the immediate interference consisting solely of a general cleansing and 
debridement. This delay of two or three weeks has not given rise to any 
great increase in fibrosis or adhesion formation, nor has it rendered the 
secondary repair very much more difficult.” (See Figs. 6 and 7.) 

When the more extensive wounds involve muscles and fascia, the neces- 
sity of thorough de- 
bridement becomes 
imperative. Trauma- 
tized muscle is an 
excellent culture 
medium and anae- 
robes, always to be 
considered in com- 
pound injuries, grow 
best in such a me- 
dium. The obvious 
method of decreas- 
ing the possibility of 
this or any other 
infection is to remove 
surgically all trauma- 
tized muscle and 
fascia. In the very 
severe injuries, espe- 
cially of the legs, 
following automobile accidents, this will often entail the sacrifice of a con- 
siderable part of the muscle tissue of an extremity. Even then, a gas bacillus 
infection may supervene, necessitating amputation. Conservation of limb 
should be the prime consideration, when possible; but it must be dis- 
regarded when conservation of life becomes the main issue. All damaged 
muscle and fascia is, therefore, excised by sharp dissection, the extent of 
this removal being gauged by the contractility and appearance of the muscle. 
Every effort should be made to preserve the main blood supply and all the 
motor nerves. 

Considerable importance attaches to the advisability of closing such 
wounds. No hard and fast rules can be made, inasmuch as the former experi- 
ences of the surgeon will be the largest factor in determining what to do. 
Certain generalizations can be made: 

I. It seems inadvisable to bury too much suture material in an attempt to 
coapt various muscle and fascial planes. 

II. Haemostasis must be complete. 
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III. Eveiy effort should be made to avoid tissue tension in the placing 
of sutures, whether deep or in the skin. 

IV. Probably the majority of these wounds can be closed without drain- 




age and a pri- 
mary union will 
result. 

V. W h e n 
the wound is 
accompanied by 
marked crush- 
ing of muscle 
tissue, it is 
probably bet- 
ter to close the 
wound only 
partially, at the 
same time in- 
suring adequate 
drainage. 

VI. In clos- 
ing the skin, 

the use of too 
Fig. i 2 .— See figure 8. many sutures 

should be avoided, emphasizing again the importance of preventing the 
tissue tension. 

VII. Finally, and most important, if the history of the injury indicates 



Fig. 13. — Photographs and X-rays of Case No. IV described in the text. ,u„ resu lt at the end 
immediately before and twenty-four hours after operation. Photograph indicat 
of eighteen months. 

a strong possibility of implantation of anaerobes, it is probably wiser to 1 

the wound wide open and later do a secondary suture. f -emient. 

Lacerations or compound fractures involving joints are not m 1 
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The finger-joints are more prone to such injuries and are therefore more 
commonly encountered. The knee, ankle and elbow- joints follow in order of 
frequency. A joint that has been opened by an injury does not always 
become infected. If one fears to close a joint because of the likelihood of 
infection, leaving it open is sure to invite infection. Therefore, provided 



Fig. 14. — See figure 13. Fig. is. — See figure 13. 


the capsule can be brought together, after debridement, without very great 
tension, immediate closure of the joint seems- preferable. 

Given a case with a traumatic wound opening into a joint, the following 
procedure is carefully carried out. This is our routine treatment for all 
compound injuries. After the patient is anaesthetized, the whole region 
involved and a wide area of surrounding skin is shaved and carefully and 
gently scrubbed with sterile soft brushes and tincture of green soap. The 
soap suds and debris are washed away with sterile saline, care being taken 
to prevent the washings from entering the wound. The limb is then dried 
with sterile towels, followed by a wash with benzine. A copious irrigation 
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with ether then follows. The wound and surrounding skin is then mechani- 
cally cleansed by a prolonged irrigation with sterile saline. The parts are 
then thoroughly dried and again flooded with ether. The entire area, skin 
and wound, is then painted with 3^ per cent, alcoholic solution of iodine, 
care being taken to keep the iodine from synovial membranes, such as in a 
joint or tendon sheath. The extremity is then draped. Cultures are taken 



Fig. 16. — See figure 13. FlG - I7, See figure 13- 

from the depths of the wound and also from the surrounding skin. They 
should be so planted as to demonstrate anaerobes, if present. 

A painstaking debridement of all traumatized skin and deeper tissues is 
then performed. The importance of handling the tissues around such wounds 
with the greatest care cannot be over-emphasized. To accomplish tns, 
instruments must be sharp, dissection must be clean and rapid, sponging 
must be gentle, retraction intelligent and unnecessary putteimg mus 
avoided. The importance of obtaining absolute haemostasis s * 10 ^ i: ^ - s 

izecl. The wound and joint are now flooded again with ether an c os 
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then performed. An accurate repair of the joint capsule is very desiiable 
and can be accomplished by the insertion of mattress sutures of chiomic 
catgut. Frequently this cannot be done without undue tension. Undei such 
circumstances, one or two sutures at important points will favor early repair, 
providing the skin is closed over it. If definite layers of fascia are discern- 
able, they should be repaired with a few interrupted sutures. The skin is 
sutured with interrupted silkworm gut. If skin tension is evident, releasing 
incisions in the skin flaps can be made. We have found this step of con- 
siderable importance. Either before 
or after operation, the patient is given 
1500 units of tetanis antitoxin. This 
is routine. 

Injuries to finger joints are nearly 
always accompanied by laceration of 
the superimposed extensor tendon. 

This must be repaired at the same 
time. Ankle-joint injuries are difficult 
cases to repair satisfactorily and end- 
results are not as brilliant as with 
other joints. Partial closure of the 
joint with complete suture of the skin 
is all one can hope to accomplish. 

Injury to the articular cartilage of a 
joint should be disregarded at the 
time of operation. 

Case III. — G. K., age thirty-five. Ad- 
mitted February 18, 1926, discharged March 
18, 1926. This patient received an injury 
to the right leg when it was caught in the 
revolving blades of a washing machine 
which he was repairing. He was admitted 
to the New York Hospital, and operated 
upon immediately. At operation, there were found multiple lacerations of the leg. 
There was a transverse laceration at the inner aspect of the knee-joint which was wide 
open. The internal tuberosity of the tibia had been removed in an oblique manner at the 
time of accident, along with about two-thirds of the internal meniscus. There was 
another laceration at the inner aspect of the ankle-joint exposing the joint proper. The 
internal malleolus was missing. There were numerous lacerations of the leg proper, 
exposing the tibia for a distance of three or four inches. After the usual preparation, a 
thorough debridement was done. The capsule of the knee-joint was repaired with 
chromic catgut, and all the wounds were closed without drainage. Active motion was 
started on the third post-pperative day. The patient was allowed out of bed on the 
eighteenth day and discharged a month later to the out-patient department where he 
received a prolonged course of baking and massage. 

At the present time, as indicated in the photographs, motion in both joints is normal 
and there is no instability. Subsequent X-rays indicate partial regeneration of the upper 
and lower ends of the tibia, an interesting finding. (See Figs. 8-12.) 
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Fig. 18. — Photograph and X-rays of Case No. V 
described in the text. The photograph indicates the 
wound at the end of twenty-eight days. - 
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Case IV.— P. M., age five. Admitted March 22, 1926, discharged May 25, 1926. 
About half an hour before admission to the New York Hospital, this patient was struck 
by a truck, one wheel of which passed over his right leg. 

Operation was performed within an hour. Along the inner side of the right knee 
was an irregularly shaped laceration, opening into the knee-joint. The soft parts showed 
considerable crushing. There was another irregular laceration over the middle of the 
tibia with crushing of the skin and muscles and a compound fracture of the tibia. After 
the usual preparation, a thorough debridement was performed. The knee-joint capsule 
was closed with interrupted chromic catgut, and the skin sutured with interrupted silk- 
worm gut without drainage. The leg 
wound was treated in the same way after 
a large haematoma was excised from the 
muscle planes and all traumatized muscle 
had been removed. The fracture was 
reduced and held in position by a circular 
strand of kangaroo tendon. The leg from 
toes to mid-thigh was encased in a plaster 
cast. Convalescence was uneventful. The 
wounds were inspected through windows 
cut in the cast and were soon healed by 
primary union. About four weeks later, 
the patient was taken to the operating 
room and a posterior moulded splint 
applied, placing the knee at 45 0 flexion. 

This patient received no physiotherapy. 

End-result is indicated in accompany- 
ing photographs. (See Figs. 13-17.) 

The period of immobilization 
following operation varies with each 
case, depending upon the extent of 
the injury, the extent of closure of 
the capsule, and the presence of 
associated injuries, such as fractures. 

In general, the earlier active motion 
is started, the better will be the end-result. This applies particularly to the 
knee, elbow and ankle. Finger-joints with tendon suture require longer 
immobilization, approximately twelve to fourteen days. In uncomplicated 
ankle, knee or elbow injuries, active motion should be started on the second 
or third post-operative day. The range of motion will increase from day to 
day. Forcible attempts at passive motion should be strictly avoided. Weight 
bearing is permissible after eight to ten weeks. 

COMPOUND FRACTURES AND DISLOCATIONS 

All fractures compounded from without inward should be subjected to 
the operation of debridement following the cleansing above outlined. We 
feel that this admits of no argument. The majority of fractures compounded 
from within outward can be treated as simple fractures with very little, if 
any, danger. If, as occasionally occurs, the soft part wound is larger than 
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Fig. 21. — Case No. VII described in the text. 
X-rays before and after operation. Photographs 
indicate the granulating wound before and after 
skin graft. 
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the usual puncture wound and a large section of the fractured end has pro- 
truded, then operation is indicated. 

Very frequently these patients, upon admission to the hospital, are in 
shock. This must be treated before operation is attempted, the indication for 
proceeding being an improvement in the quality and rate of the pulse and 
elevation of the systolic blood-pressure to ioo mm. or over. Frequent use 




Fic. 22.— Sec figure 21. 

las been made of the intravenous glucose insulin 
fisher, with fairly satisfactory results. It ts often necessa.y 
>r four hours before operation can be attempted rfonlied . Adequate 

At operation, a very thorough debndeme . ^ the site of injury, 

exposure is obtained by making a long.tud.nal mas ^ more freq „ent 

The formation of htematomata between and m mus 1 , j„ jur y. 

occurrence with compound fractures than wth tmy othe. ^ ^ a „ a5robic 
These must be evacuated, as they form the best cuta It is 

organisms. All loose unattached bone £ ragmems sh u d be u e ^ sbo „ |d 
inadvisible to remove too much per.osteum Tlrte e w l,enever 

be removed with rongeurs and so fashioned as to 


Fig. 23. — -See figure 21. 


treat ment of compound injures of 
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possible. Transverse fractures, when reduced, usually lock satis factorilv 
and require no internal fixation. Oblique and spiral fractures, because of 
a tendency to displacement of the fragments, require some form of 6 “1° 
Oui !"; ,,ted experience with Lane and Sherman plates has been distinctly 
unsat, s actory m tins type of case. Main reliance has been placed u,J Z 
use of kangaroo tendon sutures placed around the bone and, also, obliquely 
through the bone through drill holes. This method has been particularly 

. satisfactory in compound 
fractures of the tibia, 
humerus, radius and 
ulna. We have always 
^ been reluctant to insert 
y- foreign material in the 
form of metal plates and 
screws, in the treatment 
. of compound fractures. 
CD Occasionally, it is neces- 
<D. sary to do so, as in 
'<*7 certain types of femur 
DD injuries and in other 
IT fractures with loss of 
substance. However, the 
majority of the femur 
fractures have been 
treated by debridement 
followed by traction and 
suspension. 

Case V.— R. B., eighteen 
years old. Admitted Decem- 
ber 8, 1926, discharged Feb- 
ruary 12, I9 2 7- One hour 
F<c. 26. See figure 2 r. before admission to the New 

York Hospital, this patient was hit by a taxicab, the bumper of which pinned the patient s 
right leg against an elevator pillar. Physical examination showed considerable shock, 
which was controlled by an infusion of 500 c.c. of glucose and 20 units of insulin, given 
according to the Fisher method. 

Operation was performed four hours after admission. The usual preparation was 
given. There were two transverse lacerated wounds over the front of the tibia t irou = >’ 
which were seen the fractured ends of the tibia. A longitudinal incision was nia^c 
connecting the two lacerations. There was considerable traumatized muscle an ascia 
All traumatized tissue was carefully excised, including several small loose fragmen s o 
bone. To maintain reduction of the fracture, four drill holes were made a ” v0U „' c j s 
kangaroo tendon structures were placed at right angles to each other. I 12 
were then closed without drainage, using interrupted chromic for the son. > ^ 
cast was applied. The wound was inspected daily through a window cut in ^ 
and it healed by primary union. Temperature and pulse remained norma. ’* <x2’A 

17, on removal of the cast, on the lateral aspect of the leg, was seen a _ n ar c0[] , 

inches which was covered with slough. 1 his apparently marked t ie pom 
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siderable trauma had been received at the time of accident. The slough was removed 
and the wound was dakinized. On January 26, numerous small deep grafts were applied. 
Upon discharge from the hospital, all wounds were healed. . , 

Now, one year later, union is firm, there is no shortening, and no limp. (See 

Figs. 18-20.) , 

Case VI J. B., seven years of age. Admitted October 30, IQ20, discharged 

November 27, 1926. While sitting in the door of a dumbwaiter shaft, this patient was 
injured when’ the rope broke and the dumbwaiter fell two stories. The force of the 
impact was received on the right leg. The 
patient was admitted to the Second Sur- 
gical Division of the New York Hospital 
soon afterwards. Examination showed 
moderate shock. At the middle of the 
right tibia was an irregularly shaped 
longitudinal wound, four inches in length, 
through which the ends of the fractured 
tibia protruded. There was considerable 
crushing of the muscles and fascia. 

At operation, performed two hours 
later, the usual preparation was given. 

An irregular transverse fracture of the 
tibia with considerable crushing of the 
extensor muscles of the foot was dis- 
closed. Periosteum of the upper frag- 
ments was denuded for a distance of 
about three inches. The entire wound was 
debrided, including the ends of the bone. 

The fracture was reduced and the reduc- 
tion maintained by kangaroo tendon 
sutures placed obliquely through drill 
holes. No deep sutures. Interrupted 
chromic catgut for the skin. Circular 
plaster cast from toes to mid-thigh was 
then applied. On November 2, the wound 
was inspected through a window cut in 
the cast, and found to be clean. Tem- 
perature and pulse remained normal, and 
convalescence was uneventful. The wound 
healed by primary union. 

Now, one year later, there is firm 
union, no shortening, and no limp. (See 
Figs. 27 and 28.) 

Case VII.— H. G., age sixteen years. Admitted November 8, 1926, discharge 
January 6, 19 - 7 - This patient was knocked down by a taxicab, and he received a 
injury to the left leg when one of the wheels passed over it. He was admitted to th 
New York Hospital soon afterward, and presented the following: 

There was a transverse lacerated wound over the front of the leg at the junctio 
of the middle and lower thirds which measured i )4 inches. The surrounding skin we 
moderately traumatized. The fractured tibia was visible in the centre of the wound. 

At operation, performed one and a half hours after admission, the usual preparatio 
was carried out. A longitudinal incision 8 inches in length was made. A large disseci 
mg hematoma was seen along the front of the tibia beneath the periosteum Th 
extended to within two inches below the knee. There was considerable crushing of tf 
posterior tibial muscles. The wound was thoroughly debrided, the hiematoma we 
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Fig. 27. — Case No. VI described in the text 
The photograph was taken eighteen days after the 
operation. 
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evacuated, and all traumatized muscle was excised. Fracture was reduced and locked 
One kangaroo suture was placed about the tibia at the site of fracture. Interrupted 
chromic sutures for the skin. No drainage. Releasing incisions were made on each side 
of the incision because of the apparent trauma to the skin. It was thought that the skin 
over this region would probably slough. A window was cut in the cast, and the wound 
was inspected daily. The temperature and pulse remained normal. The skin which had 






Sfi 


Fig. 28. — See figure 27. 

been traumatized at the time of accident, sloughed, leaving an area 7x3 inches. This 
was dakinized, and on December 20, small, deep grafts were applied. The wound was 
completely healed two weeks later, and the patient was discharged from the hospita . 

Now, one year later, union is firm, the scar does not break down, there is no s ior 
ening or limp. (See Figs. 21-26.) 

The majority of these wounds can be closed without drainage. If, how 
ever, the history of the injury indicates a strong possibility of contaminatioi 
with anaerobic organisms and there has been considerable soft pait tr ^ unl fj 
then discretion should be the better part of valor and the wound siou ^ 
be left wide open, to be dakinized by the Carrel-Dakin technic. A secon a } 
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suture or skin grafting can be done at a later date. If these facts are -taken 
into consideration, indiscriminate closure of all wounds will be avoided and 
the incidence of gas gangrene will 



flh V.- - ' 




decline. 

Case VIII.— D. U., age four. Ad- 
mitted September 12, 1925, discharged 

January 2, 1926. A half hour before 

admission to the New York Hospital, this 
patient was run over by a taxicab, two 
wheels passing over his left leg. On ques- 
tioning, it was found that the street where 
the accident occurred was plentifully 
covered with manure; in fact, at the time 
of operation, numerous particles were seen 
in the wound. Operation, performed imme- 
diately, showed a compound fracture of 
the left tibia and fibula with avulsion of 
the skin over a distance measuring two 
square inches. After the usual prepara- 
tion, a debridement was performed, the 
fracture was reduced, and the wound was 
left wide open. Convalescence was un- 
eventful, except for the fact that on two 
occasions it was necessary to reduce the 
fragments at the site of fracture. The 
wound healed by granulation, after thor- 
ough dakinization, and was soon covered 
by a thin layer of epithelium, intimately 
attached to the bone. After discharge 
from the hospital, it was noticed that the 
slightest trauma produced an ulceration 
in the scar. One year later the patient 
was readmitted to the hospital, and a pedunculated skin flap, taken from back of other 
leg, applied after excision of scar. This was done in three stages. Photographs indicate 

manner in which this was 
accomplished. 

At the present time, 
two years after the acci- 
dent, there is no shortening, 
and there has been no evi- 
dence of ulceration at any 
time in the grafted skin. 
(See Figs. 29-36.) 

Because of the ex- 
tensive musculature and 
the consequent greater 
soft part crushing, com- 
pound fractures of the 
femur should rarely be 

closed without drainage. Gas gangrene starting, in this region carries a high 
mortality. We have always left these wounds wide open, followed by dakini- 
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Fig. 29. — Case No. VIII reported in the text. 
X-rays indicate the position of the fragments soon 
after operation with the Dakin tubes in place and the 
result at the end of twenty months. The photographs 
show the thin scar at the site of injury and the 
method used in applying a pedicle skin flap in three 
stages and the result at the end of sixteen months. 



Fig. 30. — See figure 29. 
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zation and, often, by secondary suture. In the vast majority of compound 
fractures, it is rarely necessary to insert deep sutures. The tissues fall 

together after the frac- 
ture is reduced. Again, 
great emphasis must be 
placed upon the neces- 
sity of obtaining abso- 
lute haemostasis. 

External fixation in 
nearly all uncomplicated 
fractures of the arm, 
leg or forearm, can be 
obtained by the applica- 
tion of a circular plaster 
cast. A window is im- 
mediately cut in the cast, 
exposing the operative 
wound. This is inspected 
daily for the slightest 
evidence of gas bacillus 
or other infection. A 
careful watch is kept of 
the temperature and pulse rate. A sudden elevation of both is of serious 
prognostic significance, indicating usually beginning gas gangrene. In 
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Fig. 3 1 . — See figure 29. 



Fig. 32 . — See figure 29. 

femur injuries and others not sutured, or. with loss of con=iderab 
traction and suspension is indicated. Dressing ot wounds 
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simplified. The subsequent treatment of these cases is dependent upon the 
type of injury, and follows the same general rules observed in the treatment 
of simple fractures. 

WOUNDS WITH LOSS OF SKIN 

In our work on this general subject, the problems involved in the treat- 
ment of wounds with loss of large skin areas have probably been of greatest 



Ftc, 33. — See figure 29. Fig. 34. — See figure 29. 


interest. No two cases exhibit similar injuries. Each presents a separate 
individual problem which must be solved according to the existing conditions. 
It is for this reason that no hard and fast rules can be made to govern 
treatment. 

In wounds of lesser magnitude, without associated bone or other injury, 
it is frequently possible to undermine the skin edges, after thorough debride- 
ment, and bring about satisfactory apposition. In doing so, it may become 
necessary to shift adjacent skin areas by a plastic operation, according to 
the now well-known principles governing such procedures. When, however, 
after careful study, it is seen that such an operation would jeopardize the 
vitality of the adjacent skin, other methods present themselves for 
consideration. 
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In such wounds of the extremities without associated bone injury, one 
of four procedures may be utilized, according to the local indications : 

I. It may be feasible to perform a debridement and apply immediately a 


1 . 



Fig. 37. — Case No. X described in the text, indicating the appearance of the wound five days after operation. 


pedunculated flap from an adjacent or distant region of the body. This 
method would seem to apply particularly to wounds of the hand and wrist. 



Fig. 38. — Case No. X. one and one-half years later. 


Inserting the hand beneath a skin flap on the abdomen at the primary opera- 
tion is a proper and justifiable procedure, providing there are no contra- 
indications locally in the type and extent of the hand wound. 
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Case IX.-D C„ age Iwenty-four years. Admitted March 16, 1925, dUehared 
June I, 1925. Patient injured his right hand just before admission, when i bee™ 

iparnm t* 1 1 1 1 -w-v 


caught in a macaroni rolling machine. 

Operation was performed forty-five minutes after admission. It was seen that -11 
the skin and subcutaneous tissues from the wrist to the middle phalanges of all the 

fingers had been turned inside out as though 
it were a glove. There was considerable 
trauma to these tissues. The little finger 
was practically completely amputated. 
Operation consisted in the usual prepara- 
tion followed by a complete debridement. 
The flap was turned back and sutured to 
the skin at the wrist with two silkworm 
gut sutures. Incisions were made in the 
web spaces and the whole hand was exten- 
sively drained. X-rays later disclosed frac- 
tures of the first, second, and third meta- 
carpal bones, and the proximal phalanges 
of the index and middle fingers. As was 
expected, the skin sloughed, as indicated in 
the photographs. After the wounds had 
been treated by the Carrel-Dakin technic, 
it was decided to apply a pedunculated skin 
flap from the abdomen. On April 14, the 
first stage was done. The hand was placed 
beneath a skin flap broad enough to cover 
the wound on the dorsum of the hand. A , 
plaster cast was applied immobilizing the 
arm to the side. On April 30, the upper 
attachment of the flap was divided. Circu- 
lation was good. The lower pedicle was 
extended further, the purpose of this being 
to roll the hand in such a way so that the 
flap would unite to the wound on the front 
of the hand in one continuous piece. The 
pedicle was further extended two inches 
and the hand was rolled upward. On May 
6, the third stage was performed, when 
again the lower pedicle was extended for 
I 1 / inches. At the fourth stage, the lower 
pedicle was divided and the abdominal 
wound closed by a plastic undermining of 
the skin. The flap was then rolled around, 
the front of the hand so as to cover the 
deficiency of the palm. One suture use 
On May 26, the flap was revised and made to conform to the shape of the wouucHn tie 
palm of the hand. Excess fat was excised at this operation. These various sta 0 es ar 
indicated in the accompanying photographs. (See Tigs. d 4 ~ 53 -) . s 

While the patient was being treated in the dispensary, it was noticed t at >ere 
marked limitation of flexion in the metacarpo-phalangeal joints of the nu . c al _ t j )ere . 
fingers. The flap on the dorsum of the hand appeared too thick. The patien \ 
fore readmitted September 16, 1925, and an operation was perfortne . ’ * ^ t f ie 

of excision of the scar in the region of the metacarpo-phalangea joints, r a ^ 
extensor tendons, and posterior capsulotomy of the metacarpo-pha an 0 ea j 
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Fig. 39.— Case No. XI described in the text. 
The X-rays indicate the fracture a few days after 
operation, and show the method described in the 
text, of applying a plaster boot and a cast above 
the fracture, incorporating in both, the ends of 
curved metal rods, thereby immobilizing the frac- 
ture, and allowing easy access to the wound. The 
other X-rays and photographs indicate the result 
at the end of two years. 
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ring and middle fingers. The excess fat in the graft along the inner side of the hand 
was excised. The fingers were put up in acute flexion. The patient was discharged 
September 21, with the wound healed, showing a marked improvement in flexion of the 
ring and middle fingers. To reduce the thickness of the flap on the outer side of the 
hand, another operation was performed on January 21, 1926. On this date, excess fat 
and skin was excised. 

At the present time, two and a half years following the accident, there is practically 
normal motion in all of the fingers, the hand, cosmetically, is quite presentable, and the 
skin has acquired sensation. The patient has returned to his former occupation. 

II. For the majority of wounds, probably the most logical procedure is 
a thorough debridement followed immediately by the application of Thiersch 
grafts, as was recently suggested by 
H. H. M. Lyle. By this operation, 
one hastens convalescence, and, most 
important of all, diminishes to an 
astonishing extent, the degree of 
fibrosis in the subcutaneous tissues 
which always follows the slower 
process of healing by granulation 
and epithelialization from the sides. 

At a later late, if thicker skin is 
necessary, a pedunculated flap can 
be applied at one’s leisure. We have 
often been impressed by the value 
of this method. 

Ill, If the wound is accompa- 
nied by extensive crushing and devi- 
talization of tissue, it is probably 
wiser not to attempt immediate skin 
grafting, contenting oneself with as 
thorough a debridement as possible. 

Intensive dakinization subsequently, 
followed by the application of Thiersch or small, deep grafts as soon as 
the appearance and bacteriology of the wound permits, forms the basis of 
the additional treatment. 

Case X. — F. B., age fifty. Admitted March 22, 1926, discharged April 23, 1926. 
An hour before admission, the patient caught his right arm in the gears of a washing 
machine. The skin over the posterior aspect over the elbow, forearm, and arm was 
avulsed. 

At operation, it was seen that the skin and subcutaneous tissues over an area meas- 
uring 9 X 3 i / 2 inches had been avulsed. The tip of the olecranon process of the ulna 
was fractured and the elbow-joint was visible. There was no nerve injury. A large 
amount of dirt and grease had been ground into the wound. Operation consisted of 
the usual preparation followed by thorough debridement. The arm was put up in 
extension in a Thomas splint and dakinized. On April 14, 1926, the area was covered 
with half thickness skin grafts taken from the front of the thigh. The elbow was put up 
in acute flexion. Convalescence was uneventful. 
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Fig. 40. — See figure 39. 
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Now, one and a half years later, the wound is completely healed, and there is normal 
motion iii the elbow-joint. The patient has returned to his former occupation. (See 

Figs. 37 ancl 3 §-) 

IV. It may occasionally be possible to apply a fiee, full- thickness skin 
graft, according to the technic worked out by Blair, Davis, McWilliams and 
others, after thorough debridement. Our experience in this form of skin 
grafting for traumatic wounds has been very limited. Theoretically, it is a 
method open to many objections for the particular type of case under con- 
sideration a 11 d carries ^ 

with it too much risk as l 
to the viability of the j . 
graft, to warrant its ; 

recommendation. , :j 

When, in addition to [i 
loss of skin, there is an : h 

associated bone injury, 
it is doubtful whether yd 

any form of skin graft- >t» 

ing should be attempted j:f 

at the primary operation. !;■ 1 

In the majority of these | \ 

cases, the bone lies ex- 
posed in the wound and 
grafts placed over such 
soil will not take. There- 
fore, a thorough debride- 
ment with reduction of 
the fracture, should con- 
stitute the extent of the 
primary procedure. The 
wound is dakinized sub- 
sequently and, when the 
area has become filled in 
with granulations, skin FlG - 43— See figure 39. 

grafts are applied. In fractures of the tibia under such conditions, an excel- 
lent method of simplifying dressings consists in placing a plaster boot on the 
foot and ankle and a plaster cast about the leg, knee and thigh, leaving the 
injured area uncovered for the entire circumference. Strong curved metal 
rods are incorporated in the boot and the cast above, thereby at the same 
time immobilizing the fracture and allowing easy access to the wound. 

Case XI. — P. McA., age fifty-one. Admitted July 22, 1925, discharged October 19, 
1925. While getting off a tug, this patient caught his right leg between the bow of the 
tug and a post on the dock, receiving a crushing injury. He was admitted to the New 
York Hospital in considerable shock, which was combated by an intravenous injection of 
glucose and insulin. At operation, there was found a two-inch transverse lacerated 

347 




JOHN H. GARLOCIC 







» tiDSi e 
CJ3 o g O- 

- a “ u g o 


£C 3 " „ 

jli^s 

slasg 

*,g j2 2 

4 ^2 q*j C 

.5’> 0 J*8 

Ig-a^SS 

ICjC^U 

§£** 

: 03 5*0 

‘ 2 o rt w c 

:5f S" - 
: c u3 n 5 

o C n o fl 

■S8 <1 

1-184 

— e g=s 

0 ui o 5 co 

o P'S w 0 

g-a-S-S 
d 2 $2-5 
S^ScS 11 
S “5 a • 
aE u^2 

S' 0 g 
“38 "go 

+» £ p,£ ^ O 
y d rf w M 

ts >»« c g = 
.8S.gjj.go 


34S 


TREATMENT OF COMPOUND INJURIES OF EXTREMITIES 


wound along the inner side of the right leg at the junction of the middle and lower 

thirds, with two similar wounds anteriorly, and one on the outer side. The skin for a 

distance of six inches around this area was obviously dead. After exposure, it was 

found that all the muscles and subcutaneous tissues along the inner and posterior aspects 

were severely crushed. The posterior tibial vessels were found divided. The nerves 

were intact. The tibia was fractured in a comminuted manner with long anterior and 

posterior fragments. The anterior tibial vessels appeared to be intact. After the usual 

preparation, the entire area __ w . : 

was debrided, including the •,/' •/ 

traumatized skin. This left \\ W . ■ ' 

• - ■ ■ 
a gap, measuring 12x7 cm. sy 

A strand of kangaroo ten- *'• ‘f.» 


don was placed around the 
fracture. The wound was 
left wide open and a plaster 
boot applied with a circular 
plaster cast about the upper 
leg, knee and thigh, incor- 
porating the curved metal 
rods in the plaster, as de- 
scribed in the text. The 
convalescence was unevent- 
ful. The wound was daki- 
nized and the circulation of 
the foot remained good. 
Five weeks after operation, 
it was found that union was 
firm, but that there was a 
granulating area along the 
inner and posterior aspect 
of the leg, measuring 
6^x 12 cm. This area was 
subsequently covered by a 
pedunculated skin flap taken 
from the back of the oppo- 
site leg. This procedure 
was accomplished in three 
stages. The accompanying 
photographs indicate the end- 
result at the end of two 
years. (See Figs. 39-43.) 




The type of skin ‘ ' c-cT 

transplantation which is FlG ’ 46 ' -See figure 44 ‘ 

clone later must be carefully considered. Fractures of the tibia with loss of 
skin should always be covered with a pedicled skin flap. Such wounds when 
cove led with Thiersch or Davis grafts ulcerate on the slightest trauma, when 
weight bearing is reestablished. With thicker skin flaps, such is not the case. 
In other situations where the bone does not lie subcutaneously, Thiersch or 
small, deep grafts suffice, as a rule. 


349 



m 


S 




'350 


TREATMENT OF COMPOUND INJURIES OF EXTREMITIES 

AMPUTATIONS 

It is not within the scope of this paper to go into a detailed study of the 
subject of amputations. It is desired only to emphasize certain general prin- 
ciples pertaining to the subject of amputations for traumatic lesions. 

In general, every attempt should be made to preserve a limb, providing 
this can be done with a clear understanding of the possibilities involved. 
Some will subsequently . 
come to secondary am- '%■ W . 
putation, but the not in- 
frequent case will come 
through with a service- 
able limb. It is doubt- 
ful whether the adop- 
tion of this policy has 
resulted in an increased 
mortality. At least, a 
study of our cases does 
not indicate this. 

Because of the local 
conditions present, pri- 
mary amputations often 
become necessary: 

I. When the entire 
blood supply distal to 
the injury has been cut 
off by the trauma, am- 
putation is indicated. 

The absence of palpable 
pulses, the color of the 
extremity and the sur- 
face temperature varia- 
tions, as compared with 
the sound side, will 

guide the surgeon in -A-.- -L LiHT A*.* ......... 

determining his course. fig. 49.— see figure 44. 

II. Not infrequently one encounters a case where there has been an 
avulsion of the skin and subcutaneous tissues of an entire leg or forearm. 
Such an injury is usually accompanied by crushing of the muscles and occa- 
sionally by fractures. It is very doubtful whether any attempt should be 
made to preserve such a limb. The extent and severity of the trauma will 
be the guiding factors. 

III. Ineparable crushing of bone,, always accompanied by crushing of 
soft parts, calls for amputation. The injuries produced by heavy vehicles 
constitute the bulk of the cases making up this group. 
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TREATMENT OF COMPOUND INJURIES OF EXTREMITIES 

The site of amputation will depend on the situation and extent of the 
injury, the proximity of neighboring joints and a consideration of the subse- 
quent use of an artificial 
limb. In general, it may 
be said that amputation 
should be performed in 
such a way as to leave 
a most serviceable stump, 
whether this be for an 
artificial limb, a pros- 
thesis or for cosmetic 
reasons. It would, there- 
fore, be inadvisable to 
amputate a leg, for in- 
stance, just below the 
knee-joint. A lower 
thigh' amputation would 
be more serviceable to 
the patient from the 
standpoint of an arti- 
ficial limb. In some 
varieties of amputations, 
every attempt should be FlG ’ s*.-see figu» 44- 

made to preserve as much tissue as possible. This applies particularly to 
upper extremity injuries, especially the hand. Unless hopelessly crushed, 
every effort should be made to preserve part of the hand. If the thumb 

alone can be saved, a great deal will be 
accomplished. With an intact thumb, 
it is surprising what can be done, in the 
line of reconstruction work, later, with 
the remains of the other digits. 

As to the technic of amputation, 
only one or two general principles need 
be emphasized. It seems wholly imma- 
terial what type of flaps is fashioned, 
provided sufficient tissue is left to make 
a well-padded stump. It is essential to 
divide the bone considerably higher up 
than the soft part amputation and to 
section all nerves at some distance above 
the end of the stump to prevent later 
stump neuromata. The most important 
question to be decided pertains to the advisability of suturing such amputation 
wounds at operation. Although amputation is performed through normal and 
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relatively clean tissue, the close proximity of the wound with its tissue trauma 
and implantation of bacteria makes immediate closure a step demanding serious 
consideration. It must be remembered that, as most of these injuries are 
caused by motor vehicles on public thoroughfares, the likelihood of a general 
contamination with anaerobic bacteria must be greatly increased. Undoubt- 
edly, a number will heal without difficulty after primary suture. But, a few 
unfortunate experiences, involving the development of gas bacillus infection 
in the sutured stump requiring reamputation, in spite of careful skin prepara- 
tion, have convinced the writer that, as a general rule, it is much safer to 
leave the wound wide open, after fashioning long flaps, sectioning the bone 
and nerves high up and carefully ligating all bleeding points. When it is 
evident, at a later date, that there is no infection, the application of a few 
sterile adhesive straps, carefully coapting the skin edges of the flaps, will 
bring about rapid and satisfactory healing. It is by adopting this safe proce- 
dure that it will be possible to decrease the incidence of the greatest and 
most serious complication of compound injuries of the extremities, namely, 
gas gangrene. 
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HEAD INJURIES IN CHILDREN* 

AN ANALYSIS OF 331 CASES WITH ESPECIAL REFERENCE TO END RESULTS 

By Fenwick Beekman, M.D. 
of New York, N. Y. 

FROM THE CHILD It EX's SUItUICAL SERVICE, FOURTH DIVISION, HELLEVUE HOSPITAL 

This paper is a report of a study of 331 cases of injuries to the head in 
children under thirteen years of age, admitted to the Children’s Surgical 
Service of Bellevue Hospital during the years 1921 to 1926 inclusive. 

Though the condition of the patients, on admission and during their 
hospital stay, has been studied, an additional analysis has been made of 
those cases which were followed through the Return Clinic, in an attempt to 
find out the end results of their injuries. 

As the seriousness of any head injury depends in direct relation to the 
amount of damage produced to the cranial contents and not to the extent 
of the fracture of the skull, it has seemed wise to include in this analysis 
all cases which showed any signs of intra-cranial injury. Therefore of the 
331 cases reported there were 214 discharged with the diagnosis of fracture 
of the skull and 117 with a diagnosis of intra-cranial injury without fracture 
of the skull. A diagnosis of fracture of the skull was made in those cases 
showing the classical clinical symptoms of the condition or where an N-ray 
examination demonstrated a loss of continuity in the bones of the skull. 
There is a probability that some of those cases placed in the group of intra- 
cranial injury without fracture of the skull, in reality had a fracture without 
producing clinical symptoms or being demonstrated by the X-ray. 

Of the 331 patients admitted to the hospital, thirty-eight died, all in the 
fractured skull group. Of those cases that lived to be discharged from the 
hospital, 234 were followed up through the Return Clinic, for periods vary- 
ing from two months to five years; 151 of these cases were of the fractured 
skull group and eighty-three were in the group of intra-cranial injury without 
fracture of the skull. All of the cases returning were seen by members of 
the staff of the Children’s Surgical Service, some were sent for special exami- 
nation to the Departments of Neurology or Psychiatry, and at times the 
teachers of these children were questioned as to the child’s condition before 
and after the injury. 

In the results reported, any patient complaining of symptoms, referable 
to their injury, at any visit to the Return Clinic, were placed amongst those 
showing sequeke, even though they may have been seen only six weeks or 
two months after they had left the hospital. 

The ages of the children varied from under one year to thirteen years of 
age. 1 here was little difference between the number of cases at different ages, 

* Presented before the Section of Neurology and Psychiatry, New York Academy 
of Medicine, December 13, 1927. 
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after the third year of life. Seventy-eight per cent, of the patients were 
boys. In 123 cases the injury was the result of a collision with a vehicle 
usually an automobile ; in eighty-six the result of a high fall (a distance of 
ten feet or more) ; in thirty-three a short fall produced the injury; twelve 
were struck on the head by some object and in seventy-five of the cases the 
histories did not state what caused the injury. However, the prognosis of 
the seriousness of the condition can not be made from the type of accident 
producing it, as shown in the case of two children, of three and five years, 
respectively, who fell from fifth story windows, in whom there were no 
apparent injuries when admitted to the hospital, while a boy, of seven years 
of age, falling from the second step on to the sidewalk was for many days 
unconscious, suffering from an injury to the brain, the result of a fracture 
of the middle fossa of the skull. 

In classifying these cases, those patients showing a period of uncon- 
sciousness, shortly followed by a stage of reaction, in which they vomited, 
and where there were none of the local clinical signs of fractured skull, 
together with a report of a negative X-ray examination, were placed in the 
group of intra-cranial injuries without fracture of the skull. 

In the fracture of the skull group of cases, the diagnosis was established 
by seeing or palpating the fracture as in the case of depressed or compound 
fractures; by the local clinical signs the result of injury to blood-vessels, 
cranial nerves or to the covering of the brain; or by positive findings on 
X-ray examination. 

To attempt to make an accurate classification of the location of the frac- 
ture is impossible in a group of clinical cases. Fractures of the base usually 
extend into the vault and likewise those of the vault frequently run to the 
base. Examination at necropsy is the only accurate means of obtaining the 
knowledge sought. However, from data obtained from 175 histories concern- 
ing the clinical symptoms presented, together with the X-ray findings, the 
following classification was compiled in an attempt to place the location of 
the fractures for this series : 

Per cent. 


Anterior fossa 21 

Anterior and middle fossa 8 

Middle fossa 2 5 

Middle and posterior fossa 7 

Posterior fossa 12 

All three fossae 1 

Vault 26 (Depressed yjo) 


The diagnosis of fracture of the skull was frequently made only by mea ^ 
of the X-ray. Thus in 123 cases in which the reports of the X-ray 
nation were positive, fifty-seven showed none of the classical symp 
of fracture of the skull, though thirty-six did have hsematomas enea . 
scalp over the site of the fracture. In six of the histories of t e reI11 “ 
twenty-one cases it was definitely stated that the individual ia no^ ^ 
period of unconsciousness following injury. Thus, in these six 
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diagnosis of fracture of the skull was made entirely on the history of injuiy, 
and a positive finding on X-ray examination. 

In 21 per cent, of these cases of fracture of the skull, in which there was 
a record upon the chart of a rontgenogram examination, the report was nega- 
tive for fracture, though the clinical symptoms were present. Undoubtedly 
in most, if not all, of these cases a positive report for the examination could 
have been obtained, if enough exposures had been secured through sufficient 
plains of the skull. 

In the histories of forty-eight of the fractures of the skull group, there 
were no X-ray reports. However, thirty of these patients died and were 
probably too sick to be moved for the examination. 

If for the sake of discussion, these 214 cases of fracture of the skull be 
divided into groups, according to the severity of their symptoms, as shown at 
the time of admission to the hospital; that is, those showing little, if any, 
signs of cerebral injury being classified as mild, those showing a period of 
unconsciousness lasting only a few hours and soon reacting as moderate, and 
those in deep coma, irritable or having general convulsions being classified as 
grave ; there would be forty in the mild, ninety-eight in the moderate and 
seventy-six in the grave groups. Most of the cases in the mild group were 
those with fractures of the vault, both fissured and depressed, while prac- 
tically all those classified as grave gave clinical signs of extensive fractures 
of the base, by far the greater number involving the middle fossa of the skull. 

The extent of the fracture line in the vault, in cases of linear fracture, 
did not necessarily bear a direct relation to the severity of the cerebral injury 
as shown by the following cases : 

Case I. — A girl, nine years of age, was admitted on May 15, 1923, having been 
knocked down by an automobile and striking her head against the curbing. There was 
a slight abrasion over the right temporal region. She was conscious and orientated. 
There was a small haematoma over the right parietal region, otherwise nothing was 
found on examination. 

The report from the X-ray was: “That there is a fracture extending completely 
around the skull. The line of fracture beginning at the right side of the frontal bone 
goes backward to the parietal and extends around to the left side. There is evidence of 
increased intra-cranial pressure.” This child was last seen in the Return Clinic in 
March, 1926, three years after the accident, having never suffered from any symptoms 
referable to it. 

Case II. — A boy, seven years of age, was admitted to the hospital on May 23, 
1924, having fallen from a fire-escape just prior to admission. He was unconscious 
when picked up. He vomited once. On examination he was found to be slightly 
drowsy but could answer questions. There was a small swelling in the left parietal 
region of the skull, which was soft and tender. There were no other symptoms found. 

The X-ray department reported : “ Comminuted fracture of the skull ; one line of 
the fracture running from the middle fossa backward along the parietal bone bifurcating 
in the occipital region ; one line running upward into the parietal and the other running 
downward and around the occipital to the right side. Marked increased intra-cranial 
pressure.” 

This boy was followed for one and a half years and never showed any symptoms 
resulting from the accident. 
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Case III.-A girl five years of age, just before admission, had fallen from a fiTT 
escape, a distance of four stories, on to a patch of earth. There was no loss of 
sciousness. It was thought she struck a clothes line in the fall. She vomited «. v ^i 
times. u - rai 

Examination showed a large swelling of the forehead more marked on the right 
side. This apparently was a haanatoma. Later she developed ecchymosis under both 
eyelids. The X-ray department reported : “ A fracture of the fronto-parietal bones 
the line of fracture running transversely beginning on the right side and extending 
completely around to the left.” On careful examination it was found that the skull 
cap could be felt to shift laterally, therefore there was apparently a complete fracture 
around the circumference of the calvarium. 

This child was followed in the Return Clinic for two years without ever having 
any complaints referable to her accident. 

The fact that in childhood the dura is not attached firmly to the inner 
surface of the bones of the vault, no doubt, explains the possibility of having 
extensive fractures of the vault without producing cerebral damage, while 
at the base where the dura is firmly attached, any fracture line lacerates 
the membrane. 

There were twenty-seven patients with depressed fractures of the skull. 
Fourteen of these were compound fractures. In the thirteen patients with 
simple depressions there were few, if any, other symptoms due to the frac- 
tured skull or injury to the brain; in five the history noted that they had not 
been unconscious ; one showed signs of an extension of the fracture line into 
the anterior fossa and in another apparently the middle fossa was also 
involved as there was some weakness of the side of the face. Two with 
depressions in the parietal region showed some weakness in the upper limb 
on the opposite side, but this soon disappeared. None of the patients with 
simple depressions were operated upon. 

Of the fourteen cases with compound depressed fractures all were oper- 
ated upon except one, a patient with a fracture in the frontal region, m 
which case the child was not admitted until twenty-four hours after the 
accident, and the wound was infected. Though the dura was open and 
brain tissue was presenting in the wound, the patient recovered, but now 
has a defect in his skull and has suffered with frequent headaches for three 
years. This case is the only one among the twenty-three with depiessed 
fractures in which there is a complaint of a sequela. 

The cerebral symptoms shown by the patients with compound depress^ 
fractures were more commonly seen and were more severe than those 
the simple depressed fractures. In five of these cases the dura had not ee^ 
opened, two of these had no cerebral symptoms; the other tlnee 
signs of compression. In the remaining nine cases the dura had eer , 
ated. Three of these showed no signs of brain injury; two had 
convulsions, and the remaining four patients were delirious an ir 1 ‘ j n 
result of definite laceration to the brain. I here were four ea > ^ ^ 
cases with signs of marked laceration of the brain substance. jj ]e 

the cases there are now bony defects in the skull aue to tie 
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operator to replace fragments removed at the time of operation; this causes 
discomfiture to the patient. 

There was no case of extradural hemorrhage from the meningeal arteries 
in the entire series. Vance ( Archives of Surgery , May, IQ 2 7 > v °l- PP* 
1023) explains the infrequency of this condition in the young by the shallow- 
ness of the bony grooves for the meningeal vessels, and the slight attachment 
of the dura to the bones of the vault. There was, however, one patient, a 
boy of nine, who showed signs of a progressive increasing compression of 
the brain. He had a large tense Hematoma of the scalp in the right parietal 
region. Incision into this Hematoma evacuated blood under pressure. The 
haematoma communicated with the extradural space through a long fissured 
fracture. On further investigation the dura showed signs of having been 
compressed. The location of the origin of the hemorrhage could not be 
found. The patient recovered. 

Seventy-four per cent, of the injuries to the skull were apparently frac- 
tures involving the base of the skull. Most of these cases fall into the 
moderately severe and grave groups. Of seventy-four cases of fracture of 
the base of the skull, where the X-ray demonstrated an actual fracture of 
that portion of the skull, in eight of the patients, there were no clinical 
signs of such fracture, and in three of these there were no signs of cerebral 
injury. 

Seventy-four per cent, of the sequelae reported from the Return Clinic 
were found in patients who had had a fracture of the base. This hardly 
needs an explanation. 

There were thirty-eight deaths listed. This is not an accurate statement, 
as many cases were dead on arrival in the wards and these have not been 
included in this series. Seven cases died from meningitis, in all of these 
there was a fracture of the anterior fossa. Of the remaining thirty-one 
cases, twenty-eight died in the first forty-eight hours. All of these latter 
patients showed signs of severe laceration to the brain. In the three remain- 
ing cases who died over forty-eight hours and within five days after admis- 
sion, death was apparently due to compression the result of oedema. One 
death was reported from the Return Clinic, of a boy who had a fracture of 
the middle fossa, and had been discharged apparently cured. He died in 
another hospital two years after the accident from an abscess of the brain. 

Of 234 cases followed in the Return Clinic, 151 were of the fractured 
skull group and eighty-three of the intra-cranial injury group without a 
fracture of the skull. Forty-eight, or about 33.3 per cent, of the fracture of 
ihe skull group, had definite complaints of sequelae, while only 6, or about 
7 per cent, of the intra-cranial injury group, had such complaints. Thus 
about 23 per cent, of the followed cases of head injuries had some type of 
symptom following their accident. In most cases, these symptoms disap- 
peared after a short period of time. Thus thirty-seven, 70 per cent., of these 
patients, in from one to two years, ceased to have such complaints. Of the 
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seventeen cases, with a continuous unsatisfactory Return Clinic record, seven 
showed no improvement over the period in which they were followed, six 
showed improvement, and in four, who were lost, the period during which 
they were followed was not long enough to form a definite opinion as to the 
final state of their health. So in eleven cases, or about 5 per cent, of those 
followed up, there was a possibility of permanent damage. None of the 
sequelae, of the intra-cranial injury without a fracture of the skull group, 
continued longer than a year. 

Only five of the cases with late complaints had fractures of the vault 
alone, but in all of these the fracture was extensive, and there was a definite 
injury to the brain. In twenty-nine of the cases with sequelae in the fracture 
skull group, the fracture line passed through the middle fossa and frequently 
two or more of the fossae appeared to be involved. The majority of the 
cases with sequelae were classified as grave, from their original symptoms. 

The symptoms of the fracture of the skull and of the brain injury were 
similar to those seen in the adult. Haematomas of the scalp appeared to be 
more commonly found overlying fractures of the vault. Bleeding from the 
orifices, nose and ear, were usually found in fractures of the anterior and 
middle fossae, respectively. In only six cases out of sixty-six fractures 
classified as involving the middle fossa was there found cerebrospinal fluid 
discharging from the ear. But in approximately one-fourth of the fractures 
of the middle fossa, the diagnosis could only be made by N-ray examination 
as no typical clinical signs were present, though later submastoid ecchymosis 
occasionally developed. Subconjunctival hemorrhage was always observed 
in fractures of the orbital plate. Well-marked haematomas rather than sub- 
occipital ecchymosis appeared frequently in fractures of the posterior fossa. 

Symptoms due to injury of cranial nerves were seen in twelve cases; in 
nine the facial was involved alone ; in one the facial and abducens ; in one the 
abducens and in one the facial and auditory nerves were affected. In all 
but three of these cases there was complete recovery, one of an abducens nerve 
paralysis, one of injury to the auditory nerve and one of facial nerve 
paralysis. The facial nerve paralyses usually disappeared rapidly, however, 
in two of the patients weakness of that side of the face continued for a year. 

Infection of the middle ear followed fracture of the middle fossa in two 
cases. This resulted in an impairment of hearing until the condition was 
cured. 

The symptoms referable to brain injury were similar to those seen in the 
adult. They varied from those caused by a simple concussion to those, the 
result of severe laceration of the brain. Symptoms of compression by sub 
dural hemorrhage were fairly common, but as already stated, no case with the 
typical symptomatology of an extradural hemorrhage was obseiyed. . _ 

In most of those cases that recovered, improvement in their condition 
was seen before the end of forty-eight hours. In fourteen cases there were 
symptoms of meningeal irritation, without further signs of infection. . 
of these patients recovered. In two cases, one with a weakness of ot rig 
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extremities, and the other with weakness of the left upper extremity, follow- 
ing apparent subdural hemorrhages, normal function of the parts were not 
regained until eighteen months in the first and two years in the latter case. 
There were, however, five other similar cases in which the condition cleared 
up before the children were discharged from the hospital. 

The commonest symptom complained of by patients followed in the 
Return Clinic was headache. This was noted in twenty-five cases. In three 
patients it was accompanied by emotional changes as shown by the child’s 
behavior. In four of the children the attacks of headache were accompanied 
by vomiting. Only one of these patients showed an objective symptom, a 
paralysis of the facial nerve. The description of the type of headache was 
quite constant, when noted. Coming on in attacks usually when the child 
was tired, and located in the frontal region. In all but one case the attacks 
gradually became less frequent and finally disappeared in periods varying 
from a few months to two years following the accident. The patient who 
continued to have headaches was the one in which .there had been a depressed 
compound fracture which was not operated upon. The severity of the 
original injury did not appear to have any relation to the severity or duration 
of the headache. In five cases it followed simple concussion without a frac- 
ture ; in fourteen the base of the skull was fractured resulting in more or less 
injury to brain substance. Four of these cases were classified as grave, 
four as moderate and six as mild. In the six remaining cases, the injury 
was a fracture of the vault, in only one of which was the cerebral damage 
grave. 

Attacks of vertigo were reported by two of our patients. These patients 
showed no other signs following injury or later of semicircular canal disease, 
however, the fractures in both of these children involved the middle fossa. 
The attacks disappeared completely in eighteen months’ time. 

In nineteen cases the mother complained that the child’s behavior had 
changed since the injury. In many of these, this fact was confirmed by the 
children’s teachers. The severity of this change in behavior varied from mild 
emotional symptoms — “ nervousness ”, attacks of crying for no apparent cause 
or slight irritability — to a change in character, where the child became sullen, 
quarrelsome and incorrigible. In two of the cases, the patients, boys, had 
to finally be committed to public institutions. In the examination of the 
more severe types, the children were sullen and non-communicable and were 
frequently caught in mis-statements. In most of these cases there had been 
definite injury to brain tissue. In all but three the base of the skull had 
been fractured. In two cases the original injury had been classified as mild, 
nine as moderate and eight as grave. Ten children recovered entirely, six 
were much improved, but in three no change was noted. Two of the latter 
children had had extensive cerebral injury, and subtemporal decompressions 
had been performed upon them. 

Improvement was rapid in the milder forms when there was cooperation 
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on the part of the* parents. Care, isolation from emotional excitement and 
training quickly showed their effects on these children’s behavior. 

In the hospital care of these patients, in this series, operative procedures 
were seldom used except in cases in which there was a definite indication. 
In the earlier years, four cases of severe injury to the brain, accompanied 
by fractures of the base, were decompressed by subtemporal craniotomy. 
Two of these patients died and the two others showed later poor results. 

SUMMARY 

As in other injuries children stand severe cranial injuries better than 
adults. 

The fact that the dura is not strongly attached to the bones of the vault 
and that the vessels of the dura lie in comparatively shallow grooves on the 
inner surface of the skull, prevents frequently laceration of the dura and 
brain in fractures of the vault. 

Fractures of the vault may be often overlooked, as in many cases there 
are few, if any, symptoms, though hrematomas of the scalp frequently overlie 
the fracture line. 

The extent of a fracture line of the vault is of no prognostic value to the 
severity of the cerebral injury. 

A simple depressed fracture of the skull is not in itself an indication for 
operative interference. 

Compound depressed fractures are more serious than simple depressed 
fractures; not only because of the danger of infection that may follow, but 
because they more frequently produce lacerations to the dura and brain. 

In operating for compound depressed fracture, bone fragments should be 
replaced, if possible, so as not to leave a deficiency in the skull. 

Fractures of the base of the skull in children may be overlooked for the 
lack of clinical symptoms. 

Injury to the brain is more commonly found accompanying fracture of 
the base than fracture of the vault. This is especially the case of fractures 
of the middle fossa. 

Symptoms resulting from brain injury clear up rapidly after the first 
forty-eight hours, in the cases that recover; in those that die, death usually 
takes place in the first two days. 

Symptoms of meningeal irritation without actual meningeal infection aie 
often seen. Meningitis follows fractures of the anterior fossa more fre- 
quently than of any other part of the skull. 

About 23 per cent, of children suffering from head injuries have some 
type of sequlae, but few of them are permanent. 1 hose having symptoms 
due to permanent injuries are less than 5 per cent. 

As a rule it can be stated that sequelae are present in direct relation to 

the severity of the damage produced by the injury. 

Fractures of the vault have a lower morbidity than those of tie iase, 

especially those of the middle fossa. 
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The symptoms complained of in the sequelae are more' often of a subjec- 
tive or emotional type than those of an objective type. 

Headache is the commonest complaint and it usually clears up within a 
year after the accident. 

Emotional instability is seen frequently. This varies anywheres from 
mild nervousness to a behaviorism which is a total change from the child’s 
former character. These latter symptoms are found most frequently in 
those children who suffered from a serious injury to the brain. 

Conservative treatment gives the best results in head injuries in children. 

Operative procedures undertaken without definite indication are to be 
condemned. 



THE USE OF VISOR FLAPS FROM THE CHEST IN PLASTIC 
OPERATIONS UPON THE NECIC, CHIN AND LIP 
By Leonard Freeman, M.D. 

of Denver, Colo. 

FHOM TI1B DEPARTMENT OF SUIiOEHY OF TIIF. UNIVERSITY OF COLORADO 

Occasionally it is necessary to replace the skin upon the anterior 
surface of the neck and chin, usually in the correction of deformities due to 
burns, but sometimes for other reasons such as an injury or an extensive 
haemangioma. 

In these burns, although the face often is more or less involved, the 
chest may be spared, if protected by the clothing. Phis protection may even 



Fig. i. Fig. 2. 


be efficient when ignition of the outer investments is responsible for the 
trouble, as is so frequently the case. 

As the burns heal, an unsightly condition develops. The scar becomes 
elevated into thick, red, longitudinal ridges, due to the stretching incidental 
to movements of the head and jaw, just as scars hypertrophy on the flexor 
surfaces of joints and in the axilla after operations for cancer of the breast. 
Although this deformity is bad enough, it is not the worst. In the course of 
time the chin is dragged down, perhaps almost to the sternum, the lower lip 

is everted and the teeth bared. (Fig. i.) 

Such unfortunates are indeed hideous spectacles — their heads tilted or 

1 Read before the Western Surgical Association, December 9, 19 2 ?' 
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ward, their mouths wide open and drooling saliva, their lower lips turned 
inside-out, their teeth and gums showing, and their almost obliterated necks 
a mass of red scars and ridges. Even the cheeks and lower lids are distorted 
by the relentless tension. 

It is not easy to correct this condition. ItTloes no good to divide the 
contracted bands, because as healing takes place the deformity recurs. The 


first step must be the complete removal of the cicatrix down to the healthy 


tissues beneath, irrespective of the 
size of the wound produced. The lip 
can then be rolled upward into its 
natural position and the chin brought 
up to where it belongs. There should 
be no tension, even when the head is 
thrown back. (Fig. 2.) 

This procedure, in bad cases, 
leaves a large denuded area extend- 
ing, perhaps, from the lip to the 
sternum and more or less extensively 
from side to side. The problem is to 
cover this with normal skin so com- 
pletely that contraction will not recur 
and the patient will present an 
acceptable appearance. 

The transplantation of small, or 
even large, epithelial grafts is 
unsatisfactory, both as regards 
appearance and the prevention of 
contraction. Full-thickness grafts 



are better; but it is difficult to get 


sufficiently large ones to “ take ” in this position, although Blair has had 
considerable success with the method. 


Pedunculated flaps, I believe, are preferable to grafts if they are adequately 
nourished, which often is not the case when the pedicle is single or “ tubular ” 
and the flap large. Under such circumstances it may perish or become so 
thickened and discolored as to be unsightly. These objections do not hold, 
however, when there are two pedicles, as in so-called visor-flaps. 

Some twenty-five years ago I devised a method of operating which has given 
satisfactory results in four cases. It is only applicable, however, in instances 
where the skin of the chest is reasonably intact. It consists in the employ- 
ment of a visor-flap from the upper thoracic region, with its pedicles attached 
to the sides of the neck in the vicinity of the ears. This, of course, is not 
a new principle; but as far as the neck and chest are concerned, so little 
attention has been called to it that I was until recently unaware that it pre- 
viously had ever been used. 2 

3 Perthes: Archiv. Klin. Chin, 1923, B. 127, s. 165— “ Ober Visierlappenplastik, etc.” 
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VISOR FLAPS FROM THE CHEST 


Technic .— After removal of all the scar-tissue, so that the lip and chin 
come easily into their proper positions, even when the head is thrown back 
(Fig. 2), a flap of the proper size to cover the raw area is loosened from 
the chest, its upper border being coincident with the lower border of the 
raw surface to be covered. (Figs. I and 2.) The incision outlining the 
lower margins of the flap should curve upward on each side of the neck 
toward the ears, far enough from the anterior denuded area to provide 



Fin. 7. — Same as in previous figures, several Pic. 8. — Result of visor-fiap operation after 

months after operation. about fifteen years; the original lesion being a red 

corrugated scar which had dragged the chin and 
lip down almost to the sternum, obliterating the 
contour of the neck. 

pedicles an inch or more in width, according to the requirements of the 
case. (Fig. 2.) 

The large flap with its pedicles is then loosened and slid upward so as 
to cover the anterior part of the neck, and if necessary the chin and lower 
lip, with a single piece of normal skin. (Fig. 3.) It will be found that the 
flap and its pedicles usually fit so accurately in their new position that no 
redundancy has to be adjusted or removed later on. ' 

In order to facilitate closure of the chest wound and also to provide 
ample skin for the median line of the neck, thus guarding against possible 
subsequent tension, it is well to curve the chest incision downward into more 
or less of a tongue. (Figs. 1 and 2.) 

The raw surfaces resulting from the lifting of the flap and its pedicles 
must now be covered, which generally can be accomplished by extensively 
undermining the adjacent skin — downward on the chest, outward toward the 
shoulders and axilla; and upward around the sides of the neck. In stretching 
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the loosened skin into position, stay-sutures passing through large buttons or 
lead plates are of service. 

It will be seen in closing the V-shaped wound over the sternum that the 
flap is pushed further upward and supported in that position, which is an 
important feature of the operation. (Fig. 5.) If the wound upon the chest 
cannot be completely united, it may be skin-grafted; or allowed to cicatrize, 
removing the scar later by the multiple-stage method by Sistrunk. :i 

In suitable cases it is surprising what a comparatively satisfactory chin, 
lip and neck may be obtained by a single visor-flap from the chest, the skin 
being smooth, white, supple and free from scars, blemishes, or tendency 
toward unsightly thickening such as is seen in insufficiently nourished flaps 
with a single pedicle. (Figs. 4, 5, 6, 7, and 8.) The only scars which cannot 
readily be concealed by the clothing are linear ones and mostly horizontal, 
hence exhibiting little tendency to hypertrophy. In fact, individuals who 
previously were mere caricatures of humanity, abhorrent to themselves and 
to others, may be transformed into tolerable, if not handsome, members 
of society. 

H. D. Gillies 4 recommends the use of visor-flaps from the chest with 
“ tubularized ” pedicles. Although this may be required at times, especially 
where the flap must be transferred from a distance, in my own cases it was 
unnecessary, thus avoiding much post-operative manipulation and producing, 
I believe, a better cosmetic result. 

“Annals of Surgery, vol. i, 1927, p. 185. 

4 Plastic Surgery of the Face. Oxford Press, 1920, p. 356. 
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MALIGNANT DISEASE OF THE THYROID GLAND : 

A CLINICAL CONSIDERATION * 

By John de J. Pemberton, M.D. 
op Rochester, Minn. 

FKOJI THE SECTION OX SCHGEHY OF TIIE MAYO CLINIC 

The prevailing belief is that malignant disease of the thyroid gland is 
of extreme rarity, and incurable. Many are of the opinion that no treatment 
is more than palliative. Surgical measures are considered of little avail, 
and may be even discouraged whenever malignant disease can be diagnosed 
clinically. Although “ cures ” following the surgical removal of malignant 
tumors of the thyroid have been recorded, it has been intimated that in 
these instances the pathologic diagnosis of malignancy was of necessity 
erroneous, if the criteria of the malignancy of a tumor of the thyroid are 
tumor invasion, metastasis and death of the patient. However, the impres- 
sion gathered in an active thyroid practice has led me to believe that this 
view is extreme and unnecessarily pessimistic. In order to determine the 
facts, a study has been undertaken of all the cases of malignant disease of 
the thyroid in the Mayo Clinic from 1907 to 1926 inclusive. . In collaboration 
with Doctors Broders and Bueermann, I studied the gross and histologic 
pathology of each specimen removed and classified and graded the neoplasm 
according to degree of malignancy (Broders) ; we reviewed and tabulated the 
histories and made an attempt to ascertain the present condition of each 
patient. The material for this study includes 276 operative cases and 181 
non-operative cases.f The operative list is comprised of those cases in which 
the surgical specimen was diagnosed by the pathologist, usually at the time 
of operation; in a few instances, however, the malignant changes were not 
recognized by the pathologist during the routine examination and were only 
discovered later when the history of the patient’s condition warranted reexam- 
ination of the specimen. The pathologic diagnosis of malignant disease of the 
thyroid is admittedly difficult, even for pathologists long-experienced in 
lesions of the thyroid, but the errors are chiefly those of omission, that is, 
failure to recognize malignant disease when present; to-day the trained 
pathologist seldom makes the mistake of calling a benign tumor malignant. 
While this study is not yet finished, this paper is based on the clinical analysis 
of the data revealed. A complete report will be published later. 

* Read before the Pacific Northwest Medical Association, June, 1927. 
fThe non-operative cases include all cases of inoperable cancer of the thyroid 
observed in the Mayo Clinic in the years 1910 to 1926 inclusive. Cases observed in the 
years 1907, 1908 and 1909 have not been included because the cross-indexes of non- 
operative cases for these years are not available. 
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Pathology. During the years 1907 to 1926, inclusive, 276 patients with 
malignant tumors of the thyroid were operated on at the Mayo Clinic. The 
lesions have been classified as shown in Table I. 

Etiology. Wilson has computed the general incidence of malignant 
tumors of the thyroid as shown by necropsy records : For Europe 1 : 224* and 
for the United States 1 : 928. The highest incidence was found in goitrous 
districts; thus Muller and Speese reported the incidence in Berne, Switzer- 
land, 1 : 93. Data are not available to determine the relative frequency of 
malignant and benign tumors of the thyroid, as extensive surveys of the inci- 
dence of both conditions in large populous communities would be necessary. 
As Balfour pointed out, the proportion computed from clinic and hospital 
registrations does not give an accurate ratio, since many of the patients with 

Table I. 


Malignancy of the Thyroid Gland. Operative Cases, 1907 to 1926 Inclusive. 



Cases 

Per cent. 

Sarcoma 

3 

1.0 

Diffuse carcinoma 


250 

Grade 1 

0 

Grade 2 

14 

16 


Grade 3 


Grade 4 

39 




Malignant adenoma 


39-0 

Grade 1 


Grade 2 



Grade 3 



Grade 4 






Papillary adenocarcinoma 


31.0 

Grade i 

54 

3i 

Grade 2 





11 

4.0 



Total 

to 

*vj 

Ox 



: 


* Tissue not available for reexamination. 


the simple nodular goitre never seek medical advice, while all patients with 
carcinoma of the thyroid eventually come to the physician. In the Mayo Clime 
from 1910 to 1926, inclusive, the ratio of malignant tumors of the thyroid to 
all simple goitres (adenomatous and colloid) was 438: 16,110 or 1 : 3^-7 (—7 
per cent.). During the same period the ratio to all goitres (including exopi 

thalmic) was 438:26,310, or 1:60 (1.66 per cent.). 

Eighty-one (29 per cent.) of the 276 patients operated on were maes, 
and the remainder, 195 (71 per cent.), were females. In the group ot 1 h 
seventy-three (40 per cent.) were males, and 108 (60 per cent. ) u eI j 
females. Malignant disease of the thyroid is more frequent m the enw 
in the proportion of 2: 1. A comparison of the sex incidence of a tum °^ 
of the thyroid which is 3.5 females to one male, shows the incidence 0 ma » 
nant tumors to be relatively higher in the male. 

370 






MALIGNANT. DISEASE OF. THE THYROID GLAND 

The ages (in decades) of the 276 patients operated on were as follows: 
Two were nine years ; six were between ten and nineteen ; twenty-four were 
between twenty and twenty-nine ; fifty were between thirty and thirty-nine , 
seventy-five were between forty and foi'ty-nine; sixty-five were between 
fifty and fifty-nine; forty-six were between sixty and sixty-nine, and six 
were between seventy and seventy-nine. The youngest patient was a girl 
aged seven with a carcinoma in a fetal adenoma ; the oldest was seventy- 
seven. These ages correspond to the age incidence of carcinoma in general ; 
in 69 per cent, the patients were in the fourth, fifth and sixth decades. 

In the discussion of the direct predisposing factors of malignant disease 
of the thyroid gland practically all writers have pointed out the great fre- 
quency with which carcinoma has been preceded by the presence of a goitre. 
It is difficult to obtain accurate information on this point from a study of the 
history alone. Repeatedly the general examination of patients with hyper- 
thyroidism of long standing reveals the presence of a partly concealed ade- 
noma unsuspected by them. If carcinoma of the thyroid developed in this 
manner, and unless the malignant growth was definitely encapsulated in an 
adenoma, it might be erroneously suspected that the carcinoma originated 
primarily in the thyroid gland. On the other hand, a malignant tumor of 
the thyroid may develop primarily in the gland and practically remain sta- 
tionary for a year or two before rapid growth begins. In such instances the 
origin of the malignant neoplasm would be mistakenly ascribed to an 
adenoma. 

In the series of 276 patients operated on, 224 gave a definite history of 
a preexisting goitre of two years’ duration or longer. The average duration 
of the goitre in this group was thirteen and seventy-seven hundredths years. 
Examination of specimens removed at operation on the remaining fifty-two 
patients, who had noted the presence of the tumor for less than two years, 
showed unmistakable evidence of the carcinoma arising in fetal adenoma in 
fifteen instances. Thus of 276 patients with malignant disease of the thyroid, 
239 (87 per cent.) presented unquestionable evidence (conservatively esti- 
mated) that the malignant neoplasm originated in a preexisting goitre. In 
only one instance in this series did the malignant growth develop in the 
hypertrophic thyroid gland of exophthalmic goitre. 

Symptoms on which the diagnosis can be made definitely are usually not 
present until the malignant tumor has invaded the capsule of the gland and 
has become adherent to the surrounding structures. At this time a hard, 
irregular, nodular tumor, often unilateral, fixed in its bed, with or without 
cervical involvement frequently associated with hoarseness and paralysis of a 
vocal cord, a sense of pressure in the neck, dyspnoea and loss of weight is 
presented; then and not till then is the diagnosis apparent. Unfortunately, 
now that the diagnosis is obvious, the disease may have advanced beyond the 
reach of the surgeon. 

Of the 43S patients with malignant lesions of the thyroid (operative and 
non-operative) in the Mayo Clinic in the years 1910 to 1926, inclusive, the 
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clinical diagnosis of malignancy was made in 237 (54 per cent.). I n thirty- 
nine a tentative diagnosis was made ; thus the combined absolute and tentative 
diagnosis was made in 276 (61 per cent.). Of the 276 patients with malig- 
nant tumor diagnosed clinically, only ninety-eight (34 per cent.) were oper- 
ated on ; in the remaining 66 per cent, the tumor was clinically inoperable and 
surgical procedures were not undertaken. The group of 276 patients pre- 
sented prominent symptoms as follows: Hoarseness, forty-five (16 per 
cent.); dyspnoea, 125 (45 per cent.); pressure in the neck, 125 (45 per 
cent.); paralysis of one or more vocal cords, forty-live (16 per cent.); 
involvement of the right cord, twenty-three, and of the left, twenty-two; 
recent loss of ten pounds or more in weight, ninety-two (33 per cent.) ; and 
rapid growth of tumor of two years’ duration or less, 134 (48 per cent.). 

Does malignant thyroid tissue function ? Since benign thyroid tissue both 
normal and abnormal has the peculiar ability of fixing and retaining iodine, 
Marine and Johnson and later Eisen suggested that the quantitative estima- 
tion of iodine in the malignant tumor and its metastatic nodules (as well as 
in the normal gland) provides a measurable index of its function. The 
results of their studies showed that the malignant tissue is unable to retain 
iodine. Since 1918, basal metabolic estimations have been made on eighty- 
seven of the patients with malignant tumor of the thyroid. Of this number, 
fifty-three (61 per cent.) recorded rates within the normal limits; thirty-one 
(26 per cent.) recorded rates elevated from +16 to +81, and three (3 per 
cent.) recorded subnormal rates of -18, -20 and -30. Thus malignant 
disease of the thyroid gland does not produce any constant effect on the basal 
metabolism, and because of the presence of co-existing benign tumors of the 
thyroid in such a high percentage of cases of carcinoma of the thyroid; it 
is more logical to conclude that these variations in basal metabolism are 
influenced more by the benign than by the malignant tumors. It may be 
concluded, therefore, that the basal metabolic rate is of no aid in the differen- 


tial diagnosis of malignancy. 

In the absence of the characteristic fixed hardness, the presence of any 
one of the foregoing symptoms is not sufficient to make a diagnosis of malig- 
nant disease, but one should always suspect it in any case of goitre in which 
there is a history of recent rapid growth, and particularly if this is associated 
with a fixed vocal cord and hoarseness. The paralysis of one vocal cord is 
not infrequently noted in the laryngeal examination, but unless there is also 
definite hoarseness, it is of no special significance. But the presence of the 
combination of hoarseness and paralysis of a vocal cord, in the absence 0 
previous operation on the neck and in the absence of syphilis and a car 10 


vascular lesion, is almost sufficient evidence of malignancy. 

In 276 cases in which operation was performed, a pre-operative diagnosis 
of malignant disease was made in fifty-six (20 per cent.) and it was stis 
pected in forty-two (15 per cent.), a total of ninety-eight (35 P er cen ' 
In other words, in 65 per cent, of these cases the diagnosis was not suspec e 
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by the clinician. The surgeon fared somewhat better. A review of the 
operative findings shows that the surgeon was able to diagnose, or at least 
suspect, malignant disease in 191 cases (69 p e r cent.) and was entirely 
ignorant of its presence in eighty-five cases (31 per cent.). I believe, how- 
ever, that these figures give too much credit to the surgeon’s diagnostic 
ability, for unquestionably in many instances a supposedly benign goitre is 
removed, and before the surgeon’s observations are dictated, the pathologist 
has made his report of malignancy; the surgeon then incorporates this data 
in his own record, unwittingly taking credit from the pathologist. 

In the differential diagnosis the lesions most likely to be mistaken for 
malignant tumor of the thyroid are, diffuse subacute thyroiditis (Reidel’s 
struma), hemorrhagic adenoma, large cystic or calcareous adenoma, and 
Hodgkin’s disease. In any of these, surgical exploration may be necessary to 
establish the diagnosis. The really important practical point in the differen- 
tial diagnosis is that clinically it is impossible in a large percentage of cases 
to know definitely whether a nodular tumor is malignant or benign. 

Metastasis . — Distant dissemination from untreated carcinoma of the 
thyroid through both the lymph and blood is common, and is manifested 
by single or multiple nodules. In many cases these occur apparently early in 
the course of the disease. In the entire series of 438 cases definite evidence 
of metastasis was noted on admission to the Clinic in 108 (24.6 per cent.) ; 
105 of these were non-operative and three (cervical involvement) were opera- 
tive. The most frequent sites of metastasis in the 105 cases were as follows : 
Regional nodes, seventy-three (69.5 per cent.) ; lungs, twenty-five (24 per 
cent.) ; chest and mediastinum, seventeen (16 per cent.) ; and bones six. In 
the others the site was in various parts of the body, such as axilla, liver, 
trachea, brain, oesophagus, kidney and scalp. 

Treatment . — In a consideration of the treatment of malignant disease of 
the thyroid gland the subject must be discussed from three angles : that of 
the early case, of the late case, and of the benign adenoma (as a precursor 
of carcinoma). The indications for operation in the presence of known 
metastasis are exceedingly limited ; for example, for relief of tracheal obstruc- 
tion, and in some instances in which the cervical nodes are involved by milder 
papillary adenocarcinoma, provided the primary and secondary tumors can 
be removed without undue risk. Therefore, it can be readily appreciated 
that the skiagrams of the lungs and bones are necessary in . all suspected 
cases of malignant tumor of the thyroid before surgical procedure is advised. 

For convenience of discussion the early case of malignant tumor of the 
thyroid may be defined as one without extensive fixation to surrounding 
structures by invasion and without metastasis. The pre-operative diagnosis 
may or may not have been made, and the operation may have been completed 
without the surgeon suspecting the nature of the growth. In other words 
the carcinoma is confined within the capsule. My convictions are that the 
removal of all the adenomatous tissue without rupture is ample, and that 
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an endeavor at complete extirpation of all the thyroid tissue is unnecessary 
If the carcinoma is not definitely encapsulated, total removal of the affected 
lohe is indicated. In all cases a large rubber drainage tube is left in the 
cavity so that subsequently (twelve to forty-eight hours) radium may be 
inserted directly into the wound. Later, during convalescence, further topo- 
graphical applications of radium and Rontgen-ray treatment are indicated. 
Additional courses of irradiation are advised, depending on the type and 
degree of malignancy. 

The late case is one in which there are varying degrees of fixation of the 
tumor; therefore operability, so far as the excision of the local growth is 
concerned, is questionable. Metastasis may or may not be present. If at 
operation the tumor is found to be resectable, complete extirpation of the 
lobe is indicated with supplemental courses of external irradiation and 
Rontgen-ray treatment. If the local growth cannot be removed at operation, 
radium needles (ten to twenty) may be buried about i cm. apart, in the 
tumor by means of steel-alloy points containing io mg. of radium sulphate 
each ( Bowing). Silk threads are attached to the needles so that the operative 
wound may be closed and the needles removed aseptically within twelve 
to twenty-four hours. Further irradiation is given during the convalescent 
period and subsequent courses of treatments every two or three months. 
In this manner the local tumor is often made to disappear or is kept under 
control, and not infrequently deep metastatic nodules are diminished remark- 
ably. Probably in no other malignant disease are radium and the Rontgen- 
ray so valuable as in the treatment of malignant tumors of the thyroid. 
Cures by irradiation in such cases can hardly be expected, but reducing the 
size of the tumor, and extending the patient’s life by from two to four years 
is not uncommon. Since 191S, operation in conjunction with irradiation has 
been employed in the Mayo Clinic, as outlined here, in most of the cases of 


carcinoma of the thyroid gland coming to operation. 

In view of the fact that carcinoma of the thyroid develops in from 80 
to 90 per cent, of cases in a preexisting benign adenoma, and in view of the 


known frequency of carcinoma of the thyroid, should all adenomatous goities 
be considered precursors of carcinoma, and their removal urged? I hat the 
retention of adenomatous goitre entails a certain risk of carcinoma cannot be 
denied. The extent of the risk cannot be estimated accurately in the light 
of our present knowledge of the actual and relative incidence of benign and 
malignant tumors of the thyroid. I believe, however, that this danger is suffi 
cient to be taken into account in formulating an opinion as to the advisability 
of the removal of a simple nodular goitre, and in view of the exceeding} 
low operative risk and morbidity, and the very small incidence of recurrence 
after operation in patients aged thirty years or more, I believe that we ■ are 
warranted in stating the facts to the patient and advising operation. ien 
this danger is considered in conjunction with the other potentialities 0 a 
retained adenoma, that is, development of hyperthyroidism and extension 0 
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the growth, I believe that with proper hospital facilities and in the absence 
of specific contra-indications, we should urge the removal of all adeno- 
matous goitres. 

Results . — Statistics on the results from operation for carcinoma, to be of 
any value, must be based on the condition of the patient at least three years 
after operation. In analyzing the results in this series, the cases in the last 
three years (1924, 1925 and 1926) have been omitted. Of the 205 patients 
in the series, sixty-six (32 per cent.) are known to have been alive in 
November, 1926, a period of from three to eighteen years (Table II). 

The end results are influenced by the type and degree of malignancy. Of 


Table II 

Patients Operated on for Carcinoma of the Thyroid, 1907 to 1923 Inclusive 



Patients ! 

1 


Per cent. 

Sarcoma 

1 

mm 


Diffuse carcinoma 



21.0 

Grade 2 

7 

1 

I4.O 

Grade 3 

12 

3 

25.O 

Grade 4 

32 



Malignant adenoma 



' 38.7 

Grade 1 

H 

9 

64.O 

Grade 2 

49 

18 

36.O 

Grade 3 

15 

3 

20.0 

Grade 4 

1 

1 

100.0 

Papillary adenocarcinoma 



48.O 

Grade 1 

42 

20 

47.0 

Grade 2 

22 

1 1 

50.0 

Unclassified 

9 


' 

Total 

204 

66 

32.0 


* Recurrence in a few cases. 


the nineteen patients with diffuse carcinoma, four (21 per cent.) are living. 
Of the eighty patients with carcinoma in fetal adenoma, thirty-one (38.7 per 
cent.) are living. Of the sixty-four patients with papillary adenocarcinoma, 
thirty-one (48 per cent.) are living. During the period from 1907 to 1921, 
inclusive, it is found that of the 167 patients operated on seventy-one (42 
per cent.) lived for five years or longer, although it is known that some of 
these “cured” patients died subsequently, a few from recurrence of the 
malignant disease. 

Because of the oft-repeated statement that surgical procedures are of no 
value in cases of carcinoma of the thyroid in which the diagnosis can be 
made pre-operatively, it is of considerable interest to check the actual results. 
In the seventy-six cases of carcinoma of the thyroid gland (1907 to 1923) 
in which carcinoma was diagnosed or suspected pre-operatively, twenty-five 
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(32.8 per cent.) of the patients lived for three years or longer; eight are still 
alive, after a period of from three to eight years; in one case it is known 
to have recurred. In two cases, resection of the malignant tumor and exci- 
sion of cervical nodes involved by metastasis were carried out. Both patients 
are well, four and five years after operation. 

SUMMARY 

Ihe clinical study of 457 cases of malignant disease of the thyroid (276 
operative and 181 non-operative) may be summarized as follows: The fre- 
quency of carcinoma of the thyroid as compared with benign nodular tumors 
is 1:36.7 (2.7 per cent.) as compared with all benign enlargements, 1:60 
(1.66 per cent.). The age incidence corresponds to that in cases of carci- 
noma in general ; 69 per cent, of the operative cases were in the fourth, fifth, 
and sixth decades of life. The malignant lesion predominates in the female 
in the ratio of 2 : 1. In 87 per cent, of all the cases there was definite evidence 
of a preexisting benign goitre. Pathologically, the malignant tumors were 
classified as sarcoma 1 per cent., diffuse carcinoma 25 per cent., carcinoma 
in fetal adenoma 38 per cent., and papillary adenocarcinoma 30 per cent. 
Even in the absence of the characteristically hard, irregular nodular tumor 
fixed to the neighboring tissues, malignancy should be suspected in all tumors 
of the thyroid in which there has been recent rapid growth, with or without 
associated hoarseness and paralysis of a vocal cord. The clinician suspected 
the malignant nature of the tumor in only 35 per cent, of the operative 
cases and the surgeon suspected it in 69 per cent. Metastasis occurs through 
the lymph and blood. It occurs frequently, and often early in the course of 
the disease. The most frequent sites of secondary involvement are: regional 
nodes 69 per cent., lungs 24 per cent., chest and mediastinum 16 per cent., 
bones 6 per cent. Operation supplemented by irradiation is the choice of 
treatment. The adenoma must be looked on as a precursor of malignancy, 
although the danger entailed by the retention of an adenoma cannot be 

computed ; it is not over 2.7 per cent. 

The results of the surgical treatment of carcinoma of the thyroid are 
more encouraging than is popularly believed : of the 204 patients opeiated 
on during the years 1907 to 1923 inclusive, sixty-six (32 per cent.) are living 
after a lapse of from three to eighteen years. Tnese results aie influence 
for the most part by the type of the growth and the grade of the ma ig 
nancy. Of those with sarcoma, none is alive; of those with diffuse caici 
noma, 21 per cent, are alive, with carcinoma in fetal adenoma, 38 per c ’ 
and with papillary adenocarcinoma, 48 per cent. In the cases in wuci 
malignant disease was diagnosed before operation, 32 per cent, of the pa ien s 
are living three years or longer. 
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TONSILLECTOMY WITH BLOODLESS TECHNIC 
By W. Wallace Walker, M.D. 

of Baltimore, Md. 

1 here die as many methods of removing tonsils as there are operators. 
All have varied technic and good reason for such procedure. However, their 
end results differ only in the number of complications. It seems that lung 
abscess and hemorrhage are the captains of complications. The most 
logical method in preventing the complications is to eliminate the cause, 
which is bleeding. 

Before describing the operation, the instruments used in this procedure 
are listed first, viz : i. Endothermy machine. 2. Mouth gag. 3. Tyding’s snare, 
or any snare that can be insulated. 4. Murphy’s double-edged dissector. 
5. Insulated clamp. 6. Tenaculum. 

1. Endothermy Machine. — Three types have been tried and all give 
satisfaction. The inactive electrode used is made of meshed copper. 

2. Mouth Gag. — I am more familiar with the Davis type of gag. Any 
type is suitable, depending on the preference of the operator. 

3. Tyding’s Snare in Diagram. — Any snare can be used that is easily 
insulated. The insulation should extend at least one-eighth of an inch 
beyond cylinder where the wire protrudes. All parts coming in contact with 
patient’s mouth must be insulated. 

4. Double-edged dissector or knife depending on preference of the 
operator. 

5. Insulated Clamp. — The entire clamp is insulated excepting the tip, so 
that when the current is applied, only that part of the tissue grasped with the 
end of clamp is coagulated. 

6. Tenaculum. — Any heavy instrument with at least four teeth allowing a 
firm grasp can be secured, permitting strong traction. 

The entire tonsil is to be removed with its capsule intact. The tonsil is 
freed from its pillars by dissection and finally severed from its connection 
to its bed with the electrical snare. 

The operation should be preceded by an examination of heart, lungs, 
urine and blood-clotting time. Atropine 1/15° g r - to all patients over ten 
years of age. It is well to see that the teeth are in good condition and c ean. 

Anaesthesia. — Ether not to exceed second stage. Adult patients are 
started with gas and oxygen and switched to ether. All patients shone je 
put to sleep in a room especially prepared for such procedure. Befoie app) 
ing current to snare, the patient should have fifteen expirations. 

Position. — Recumbent on a narrow table. If a metal table, have a uc 
pad between patient and table, preferably have the table insulated witi ru 
ber mats or tires. For this reason the average operating room cairiage s 
the purpose well. 
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TONSILLECTOMY WITH BLOODLESS TECHNIC 

Land mu rks . — The contour of the tonsil and the anterior and posterior 
pillars and the fauces. 

Electrical Technic.— 'Hie mesh electrode, 4x10 inches, is dipped in 
thick green soap. The smooth side wrapped snugly about the arm with 
an elastic bandage. (Fig. 1.) The inactive wire is attached 
to the mesh electrode by means of a metal clasp. Always 
. attach clip to external surface of arm electrode, not 'allow- 
( mg it to come in contact with 

patient’s arm (see Fig. 1), pre- 
venting possible burns. 

The current used in this oper- 
ation is of the bipolar d’Arsonval 
damped type, p r 0 d u c e d by an 
apparatus consisting of a trans- 
former, spark gap and Oudin coil. 
The active electrode is the tonsil 
snare and the inactive one a brass 
mesh strapped to the arm. The 
current used has two qualities, first cutting, second coagulation. The former 
is obtained by closely approximating the points of the spark gap. Coagulation 
is obtained by adjusting the transformer to the desired capacity. When begin- 
ning to use a new machine, one should test the various settings of the trans- 
former and spark gap to determine the depths of penetration of the different 
strengths of currents. The ideal current is a cutting current which will 
coagulate the tissues to a depth of about one-half to three-quarters of a 
millimetre on each side of the snare. This leaves a white film over the tonsil 
fossa, preventing bleeding. The snare should be contracted slowly but 






Li 


Fig. i. — I nactive electrode applied to arm. The 
clasp attachment insulated from patient's arm by gauze 
bandage. 


tributed effect, but rapidly 
at any point, giving rise to 


steadily in order to insure an evenly dis- 
enough to prevent too deep coagulation 
secondary hemorrhage. Operation . — The 
tonsil is seized with a tenaculum and 
drawn toward the median line. The 
dissector for denuding the mucous 
membrane is inserted to the depth 
of one-fourth of an inch between 
the anterior pillar and tonsil, cut- 
ting at the junction of the anterior 
pillar and the tonsillaris, where the 
tonsil is not adherent and is gener- 
ally readily demonstrated with the 
tongue well depressed. (Fig. 2.) 

The dissection is carried upward 
along the anterioj aspect of the tonsil and then over the marginosuperiotonsil- 
laiis to the posterior pillar. By passing above the marginosuperiotonsillaris, 
the part of the tonsil in the supratonsillar fosste is freed. Drawing the tenacu- 
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Fig. 2. — Separating the anterior pillar from tonsil. 
Same procedure on posterior surface. 
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Fig. 3. — Application of 
snare. All parts insulated 
coming in contact with 
patient’s mouth. 


coagulated, 

If there should be a small 
applied directly to the 
causing sufficient charring 
further bleeding. These 
and m u c h less frequent 
tomed to the machine and 
the type of tonsil which is being removed. Hemorrhage . — Primary and 
secondary hemorrhage has been one of the most frequent and serious 
complications of tonsillectomy. Doctor Gerald Hutchinson Cox (N. Y. 
State Medical Journal, April, 1925) collected and reported 261 severe 
tonsillar hemorrhages ; one hundred and twenty-five fatal. He concludes 
that the most frequent cause of tonsillar hemorrhages are traumatism at 
operation and neglect to secure a dry field by ligating all bleeding points. 
In using the electrical snare, there is no primary hemorrhage and very 
little trauma, avoiding the big dangers of the cutting operation. In only 
six cases out of three hundred has there been any post-operative bleeding. 
Four of these cases reported two weeks after operation for examination, gave 
a history of expectorating a small amount of blood-stained sputum after eat- 
ing solid food. Two of the six cases reported to the hospital oozing a 
small amount of blood from the granulating area in the region of the lingual 
tonsils. One case reported eleven days and one eight days following opera- 
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tion. Neither of the cases had much bleeding and were easily controlled 
with a stypec. In all of the post-tonsillar oozing, the lingual tonsils had been 
removed by coagulation with the needle after the faucial tonsil had been 
removed with the snare. 

Lung abscess following tonsillectomy cannot be dismissed without much 
consideration when reports from the Mayo Clinic, 1924, that 31 per cent, 
of lung abscess followed tonsillectomies. Chevalier Jackson in the Atlantic 
Medical Journal, February 26, 1927, writing on the subject of post-tonsillec- 
tomy pulmonary abscess, says Myerson found blood bronchoscopically in 
76 out of 100 cases of tonsillectomies. As the source of blood was from 
the tonsillar field of operation, the inference is justified that the blood carried 
infected material from the tonsil. If we have no blood at the time of oper- 
ation, we completely eliminate this possibility. 

Another feature of this type of tonsillectomy is the small amount of post- 
operative pain. In a number of adult cases, one tonsil was removed by blunt 
dissection and the other with the electrical snare. Invariably, the patient 
complains of more pain on the side removed by blunt dissection. It was then 
thought that the trauma to the tissue played a part in post-operative pain, so 
a number were removed with the snare without any current. Without fail, 
the patients complained of more pain on the side where no current was used. 
It is hard to say just why a coagulated base gives less pain than a cut one, 
but the theory that the nerve endings have been coagulated rather than left 
exposed is undoubtedly a good one. Be that as it may, the fact remains that 
they do have less post-operative discomfort with this method. 

Over 90 per cent, of the 300 cases reported for examination, one week 
after operation, at that time, the fossae was covered with a soft yellowish 
membrane. Swelling and cedema are practically negative. Two weeks after 
operation, only 54 per cent, reported for examination. At that time, the 
fossae was clean and there was no discomfort. Three weeks after operation, 
only 29 per cent, reported for examination and at that time the throat 
was healed. 

Of 300 cases there has not been a single complication except six bleeding 
cases mentioned previously. 

To determine the depth of penetration of the current, numerous sections 
were made from picked and routine cases. The average is about 4 microns. 
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PRIMARY SARCOMA OF THE CLAVICLE 

By Lewis Barclay Bell, M.D. 
of Chicago, III. 

Primary sarcoma of the clavicle is a rare condition and when it does 
occui, it is as a rule rapidly fatal. The case reported herein is one in which 
the patient is living three years after the removal of the sarcoma. Careful 
perusal of the literature reveals only seven cases in which the patient lived 
three years or longer. 


Case Report .— Miss E. S. * seventeen years of age, noticed a hard, marble-sized 
lump on her right clavicle two mouths before presenting herself for examination. This 



lump was tender to pressure and painful 
whenever the arm was moved quickly. The 
patient complained of slight dizziness and 
weakness. She had lost about ten pounds 
in weight. The mass had grown rapidly 
larger and became softer and more tender, 
so that on May 19, 1924, it measured 7 cm. 
in length, 3 cm. in width, and 3 cm. about 
the clavicle. It was a smooth lemon-shaped 
enlargement involving the middle third of 
the right clavicle. The overlying skin was 
of normal color and was freely movable 
over the underlying structures. The mass 
seemed to be an integral part of the clav- 
icle. It was soft and fluctuating in the 
central portion. Aspiration secured about 
3 c.c. of dark red blood, indicating a pos- 


Fig. 1. — Section from tumor showing spindle 
cells and osteoclastic giant cells. Small spicules of 
bone are present in this section (x 140). 


sible angiosarcoma. 

General examination revealed nothing 
to suggest syphilis or tuberculosis. There 


was no fever ; the leucocyte count was 9000, the red count was 4,040,000, and the urine 
showed neither albumen nor sugar. The Wassermann test was negative. Family his- 
tory recorded no tuberculosis or malignancy. Preceding the appearance of the growth, 
however, there was a definite history of trauma as a relative had frequently struck her 


violently about the head and shoulders in his fits of ill-temper. 

Rontgenological examination showed the tumor mass, an area of partial destruction 
of the clavicle and apparently a distinct reflection of the periosteum up over the tumor 
mass proper. These findings pointed strongly toward a diagnosis of bone tumor. 
There was no bony capsule that would have suggested osteitis fibrosa cystica. 

On May 19, 1924, under ether anesthesia, I excised the entire clavicle and tumor 111 
the following manner: An incision was made the full length of the clavicle follovm D 
the midline of the bone over the tumor. The skin was dissected back, the muscle m ser 
tions were removed, and the periosteum was freed all around the normal portion o tie 
clavicle. Then with a rib-cutting gullitome the bone was divided 3 cm. proxima to t ie 
new growth. The distal portion wi th the tumor was elevated and disartic ulate! , an 

* The case of Miss Evelyn Smith sent for registration has been given No. 8-3 
the Registry of Bone Sarcoma series and classified as an Osteogenic Sarcoma. ^ 

The last note we have as to patient’s condition is that on April 12, I9~7, s ' c 
working every day and feeling fine. Broman C. Crowell, Registrar, omim 
Bone Sarcoma, Depart. Clin. Research, Amer. Coll. Surgeons, Dec. 13. l 9 - 7 - 
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the other segment was likewise removed. The remaining portion of the periosteum 
was carefully dissected oil, leaving only that part lying over the great vessels near the 
sternum. There was no bleeding. A small gauze drain was inserted. The skin was 
closed with interrupted silkworm-gut sutures. At the end of t went y- four hours the 
drain was removed. The large dressings were saturated with serum but the wound 
healed by first intention. Recovery was uneventful and the patient left the hospital on 
the fourth day after the operation. 

The specimen was examined by Dr. H. R. F ishback, who reported as follows: 

Gross Description . — The specimen consists of a clavicle 15 cm. in length and of 
normal contour except for an enlargement of the shaft beginning just outside the 
sterno-clavicular articulation. This mass projects downward and posteriorly, filling 
in the arc of the first curve of the clavicle. The mass is spheroidal, extending along 
the bone 5.5 cm. and being 3 cm. in diameter at its thickest portion. The upper and 
anterior portion of the wall is composed 
of the thinned shaft of the bone which is 
unchanged externally. The wall of the 
projecting mass is about 1 mm. in thick- 
ness and is fibrous in character. Many 
small bony deposits are found in this. 

The enclosed tumor mass is friable 
and pinkish-red in color. Some areas are 
soft and almost jelly-like, while others are 
firm and show considerable connective- 
tissue stroma. There are areas of hemor- 
rhage into the structure. The tumor can 
be pulled from the bone rather easily and 
exhibits small projections into the cancel- 
lous spaces of the bone. The bone surface 
shows absorption. No gross extension 
through the capsule is made out, and there 

is no extension into the bone shaft beyond Pic,. 2. — Section showing margin of tumor with 

area nf ti'rton'nrr " two small hemorrhagic areas and an underlying 

me area 01 \\ iaenin 0 . degenerative process in which are spicules of bone 

Paraffin sections of the tumor were < X2 7). 
made and stained with htematoxylin and eosin. Some sections which included portions 
of the bone shaft were decalcified. 

Microscopic . — The tumor tissue is generally of rather loosely placed cells of pre- 
dominant spindle form, with many irregularly set giant cells and much blood, both 
diffused through the tissue and enclosed in blood channels. No bone formation is seen 
in the tumor proper. 

The spindle cells vary from young cells of varying form, with hyperchromatic 
nuclei and an occasional mitotic figure, to older cells of thin spindle form associated 
often with mature connective-tissue fibrils. The younger cells are found often in rather 
large groups with a rich blood supply. In these groups also are found most of the 
giant cells. They are variable in size up to 25 micra and show an opaque cytoplasm 
with many separate small oval nuclei, which tend to central location in the cell. 

There are many blood channels, some of which are quite large and show inter- 
communication, giving the appearance of a telangiectasis. Many of the channels show 
no differentiated wall, the blood being present in clefts of the tumor tissue. Giant c<dls 
appear in these blood channels occasionally free or hanging by delicate fibrous filaments, 
or projecting from the wall into the lumen of the channel. 

Sections from the capsule show a fibroblastic structure of varying stages of 
development up to hyalinization. The younger portions have a free blood supply. 
Externally, the fibroblastic tissue is found encroaching on the muscle, with little islands 
of atrophic muscle fibres enclosed by connective tissue. The inner surface of the 
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capsule has areas of typical tumor tissue and many small spicules of hone ti t 

‘r?. d0S fit “’ e M r0bl r tiC ““ S ' and ”' UCh 0t il is °‘ formation. ' There fe” 
.gl.t infiltration of lymphocytes m and about the capsule. No extension of the t.Ll 

through the capsule is found, nor into the bone beyond the area of widening of the shaft 
After-history. Following operation there seemed to be no loss of function- in' 
fact, the patient noticed no difference in the use of the right arm from that of’ the 
left arm. 

It is now three years since the operation and there is no evidence of recurrence or 
metastases. The patient has gained in weight and feels well. Rontgenological examina 
tion showed regeneration of the inner half of the clavicle from the periosteum that was 
left near the sternum. 


Comments . — The literature of sarcoma of the clavicle 
name of W. B. Coley, whose careful reports and collection of 



Fig. 3. — Section from near sternoclavicular joint 
showing cartilage, fat, and tumor tissue. Two blood- 
vessels show in the section (x 40). 


centres around the 
cases comprise 
the great bulk of the subject matter 
extant. In 1910, Coley reviewed the 
literature mentioning 32 cases of 
Norkes in 1893, added 20 from the 
literature, and reported 12 cases not 
previously written up, making a total 
of 64 cases of sarcoma of the clavicle. 
Again in 1920, Coley added 32 cases 
found in print by Johansson and 
three cases under his observation, 
two cases reported by Kalus, and five 
of his own, making a total of 106 up 
to 1920. 

Of the 64 cases collected in 1910 
only three were known to have been 
cured, one well for fifty years, one 


for ten years, and the third for five years. Since then four more cases 
treated by total excision plus Coley’s mixed toxins of erysipelas and bacillus 
prodigiosus were reported as living: Delatour’s case, five years; Coleys 
case, three years; Richardson’s case, five years, and Pluntington’s case, four 
and one-half years. 


Coley reports some very interesting cases — that of Freeman, a male, age twenty 
three, who had a periosteal round-celled inoperable sarcoma which became operate 
following the use of toxins and X-ray and who was living ten years at the time t le 
report was made; that of S. L., female, age twelve, a clearly operable case in wnc ^e 
value of radium was tested by five treatments together with X-ray. T ie ^ lun1 ^ 
decreased in size but metastases formed in the lungs and the patient died wit un - 
months of the onset of the first symptom, no microscopic diagnosis having een 1,13 ’ 

that of Pincy of the Radium Institute of London, a female, sixty-two years 0 ® ^ 
who had a large rapidly growing periosteal round-cell sarcoma in which opera 1011 ^ 

refused. The tumor was treated with radium and the patient was well two \ ears ^ 

He cites two of his own cases on the borderline of operability which were trea e 
radium and mixed toxins and followed by metastases and death in six m ° n ccuin b e d. 
inoperable case (King’s) was treated with radium and toxins, but * he P 3 * 16 !! d s ; x 

One advanced case was given mixed toxins with no effect and death o wbich 

months. Three cases of periosteal round-celled sarcoma are repor e , 
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treated by excision and toxins resulted in a cure lasting nine years at the time the 
report was made; another similarly treated was well after twelve years, and one patient 
treated by excision and toxins died in a few months. Coley emphatically advises total 
excision and prophylactic after-treatment with mixed toxins in all cases. 

Beatson, in 1902, reported a case of small round-cell sarcoma, the patient being 


alive and well two years 
after excision. 

Sutton, in 1906, re- 
ported a patient well after 
seven months following par- 
tial excision. 

W. Martin, 1921, N. B. 
Carson, 1911, F. W. Wun- 
derlich and R. F. Fort have 
each reported a case of 
excision with no definite 
history of recovery for any 
stated period. 

The most recent case 
appearing in the literature 
is reported by Coley in 
1925, an endothelioma 
treated by total excision, 
toxin, and radium, but prov- 
ing rapidly fatal. 



Fig. 4. — X-ray showing tumor mass and periosteum reflected up on 

to it. 


The records show very incomplete data as to microscopic pathology. This 
is most unfortunate considering the high mortality and the great discrepancies 
in the results of surgery, radium, X-ray and mixed toxin treatment. 

Nine were round-celled sarcomas, some of which recovered; one spindle- 

celled died; and one 
angiosarcoma that was 
operated on became in- 
operable and probably 
died. 

Of the 106 cases re- 
viewed by Coley we 
know of only seven cases 
that are living from 
three to fifty years. 

Murphy emphasized 
the rareness of primary 
sarcoma of the clavicle 
in his summary of 797 
cases of bone sarcomata 
Of this number the clavicle was 



Fig. 5. — Rontgenograph taken September 13, 1927, showing regenera- 
tion of inner half of clavicle but no evidence of bone pathology. 


collected from the literature in 1914 
involved in only three-tenths of one per cent 


Credit for the first total resection of the clavicle for sarcoma is given by 
Coley to V. Mott in 1828, whose impression of the operation is best given in 
his own words : “ This operation far surpasses in tediousness-, difficulty and 
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danger anything that I have ever witnessed or performed. It is impossible 
for any description which we are capable of giving to convey an accurate 
idea of its formidable nature.” History seems hazy on the subject of 
priority, for'Remmer in 1732, Merean and D. Angerville, of Paris, in 1765, 
McCreary, of Kentucky, in 1S11, and Meyer in 1823 are each said to be 
the pioneer. 
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SOME UNDERLYING PRINCIPLES OF INTESTINAL SURGERY * 

By J. Siielton Horsley, M.D. 

of Richmond, Va. 


The mechanical features of an operation are, of course, important, but 
when chief consideration is given to the kind of sutures used, to the pattern 
of the scissors and the shape of the forceps, they are unduly glorified. 
One of the great improvements in surgical technic was the introduction of 
absorbable sutures. This has been hailed far and wide as one of the big 
advances in operative surgery. Yet surgeons in certain prominent schools 
use silk almost invariably, thus showing that fine silk can be properly employed 
with satisfactory results. Even operative skill, as desirable as it is, may be 
emphasized over-much. There is such a thing as the operator being intoxi- 
cated with his own dexterity, which may on some occasions overbalance his 
best judgment of the procedure to be employed. These things are impor- 
tant — surely no one should deny the importance of operative dexterity — but 
they do not loom so large as they did in the pre-antiseptic era, and the increas- 
ing comprehension of modern physiology and biology has relatively dimin- 
ished the importance of the mechanical features of an operation. 

The normal function of any organ or viscus must be understood before 
an intelligent attempt at repair of its disordered function can be made. In 
the gastro-intestinal tract there are three more or less distinct functions, 
and a serious or prolonged interference with any one of them may result 
fatally: (i) The function of digestion, in which food is prepared and prop- 
erly mixed with the secretions of the stomach and intestine, so that it is in a 
condition to be assimilated; ( 2 ) absorption, by which digested food is dis- 
tributed through the lymph and blood-vessels to the bodily tissues; and ( 3 ) 
the function of peristalsis, by which the food is propelled from one part 
on the intestinal tract to another. This latter function overlaps and aids 
both digestion and absorption, and has other uses besides. For instance, 
Werelius, of Chicago, thinks that the cause of death in obstruction of the 
bowel is due to hepatic insufficiency, from stagnation of the portal circulation 
on account of the abolition of peristalsis by the obstruction; for the portal 
circulation depends largely upon the activity of the intestinal muscles. 

Several decades ago all small intestines were supposed to look very much 
alike, and even differentiation in function was vague. Largely due to the 
work of Monks and others, we know that there is a different anatomical 
appearance of the upper small intestine from the lower ileum, and physiolo- 
gists have pointed out that there is even a greater difference in function. 
Studies by Alvarez, Kline and others have thrown much light upon the 
motion of the small intest ine. The beautiful moving pictures of intestinal 

* Read before the Society of Alumni of Bellevue Hospital, New York December 7 
1927. 
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peristalsis taken by Alvarez demonstrate his own views. According to 
Alvarez there is a gradation of peristalsis from the upper small intestine to 
the lower small intestine. Strips of muscle without nerve tissue from the 
upper jejunum when placed in oxygenated Locke’s solution with strips from 
the lower ileum show a distinctly quicker rate of contraction. 

Any extensive discussion of intestinal obstruction would carry us too 
far afield, and yet this condition cannot be ignored in considering the under- 
lying principles of intestinal surgery, because upon the conception of obstruc- 
tion depends the kind of treatment that must be given. It is well known that 
obstruction in the upper intestinal tract is more rapidly fatal than obstruction 
in the lower intestinal tract, even when the obstruction is of the same type. 
1 his has been partly explained by' more rapid dehydration in high obstruc- 
tion. In fact, some surgeons think that dehydration is the chief if not the 
only danger in high obstruction over the dangers of low obstruction. Doubt- 
less, too, the more sensitive muscle in the upper small intestine may become 
exhausted from over-stimulation, whereas the slower, more phlegmatic muscle 
in the lower intestine may take things somewhat easier and so last longer. 

It has been demonstrated that it takes a smaller degree of compression in 
the upper small intestine to produce an obstruction than in the lower small 
intestine or in the colon. This may be due to the fact that the increased 
sensitiveness and activity of the upper small bowel is more susceptible to 
pressure influences and resents irritation so that spasm may occur in addition 
to the mechanical pressure. At any rate it is clinically obvious that a degree 
of closure of the lumen of the bowel that would cause marked symptoms in 
the upper small intestine will produce but little disturbance in the colon or 


in the lower small intestine. 

Intestinal obstruction has too frequently been considered as a general 
term without differentiation as to the type or locality of the obstruction. 
Aside from the well-known clinical fact that upper obstruction is more 
serious than lower obstruction, the type of obstruction has been often ignored. 


Foster and Hausler have done an excellent piece of work in calling attention 
to the radical difference between a simple mechanical obstruction due, for 
instance, to bands of adhesions or to a growth within the bowel, and an 
obstruction involving strangulation or interference with the vascular circu 
lation of the intestine. The latter type, as a volvulus, is usually rapidly fata 
and requires prompt surgical treatment, often demanding resection o tie 
affected loop. The toxic material that appears to be formed within the bowe 
wall seems to resemble to some extent the histamine-like products that cause 
shock. This material produces profound symptoms, — a rapid weak pu se, 
fall in blood-pressure, vomiting, cold clammy skin, and many of the phenon 
ena of shock. A simple mechanical obstruction, on the other hand, due to a 
band or to a growth from the bowel, causes some pain and increase P e ^ 
stalsis, but, as is well known in cancer of the colon, may gradually ^ncroa ^ 
upon the lumen of the bowel until there is complete obstruction 
without causing alarming symptoms. There is an intermediate type o 
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in which the segment of bowel that is involved is short, and in which theie is 
not enough toxic material evolved by the comparatively small area of the 
bowel affected to produce sufficient toxic products to cause the shock-like 
symptoms of obstruction. Here there may be a combination between mild 
shock-like symptoms and the symptoms of mechanical obstruction. John A. 
Hartwell and his associates years ago pointed out that what is at first pure 
mechanical obstruction, as from a band, may from excessive peristalsis and 
distention involve the vascular circulation and so take on the features of 
strangulation. This is more likely to occur in the small intestine — particularly 
in the upper small intestine — than in the colon. 

In post-operative obstruction due to lymphatic adhesions, the condition 
resembles at first the type of mechanical obstruction without strangulation of 
the bowel. After operations, however, the resistance of the patient may 
already have been lowered by the operation and the anaesthetic. The constant 
regurgitation and vomiting of liquid fecal matter will rapidly dehydrate the 
patient, as the obstruction is usually in the small bowel. A simple enteros- 
tomy with the insertion of a rubber catheter will often relieve the situation. 
Whether the enterostomy should be done low in the small bowel or high in the 
jejunum is a moot point. Following the teaching of Victor Bonney, Lee and 
Downes, Donald McRae and others, some surgeons have been advocating the 
performance of an enterostomy high up in the jejunum. But Orr and Fladen 
in their experimental work emphasize the fact that dogs with experimental 
obstruction die sooner when the enterostomy is done high in the jejunum 
than if no enterostomy is done at all. 

It would seem best to evacuate the bowel as near the site of obstruction 
as possible without too much manipulation. If there is a further obstruction 
on the oral side another enterostomy may be done higher up. As long as the 
enterostomy is done by the method of Coffey or of Witzel, with a soft rubber 
catheter, the danger of starvation with the enterostomy in the upper jejunum 
is avoided. The bowel should not be brought into the wound and opened 
freely for obstruction unless there is gangrene or marked impairment of the 
circulation in the loop. 

The contents of the intestines also vary markedly from the duodenum 
and the upper jejunum to the ileum and colon. In the upper jejunum with 
its rapid action and quick emptying the contents are almost sterile. The 
antiseptic effect of the hydrochloric acid in the gastric juice is pronounced. 
Consequently the spilling of fecal matter in the upper small intestine is a 
question of not so great moment as in the lower small intestine or colon 
where the slightest soiling of the peritoneum with fecal matter may bring 
disaster. 

These facts, then, indicate a relatively different biologic condition in the 
upper small intestine from what is found in the lower small intestine or in the 
colon, and it is necessary to fit our surgical technic accordingly. We may 
use different surgical materials, vary the instruments and the type of needles 
and clamps, but we cannot buck against the biologic laws governing living 
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tissue. It is essential in the upper small intestines to provide a good lumen 
because of the fact that obstruction here is not only more readily produced 
but is more rapidly fatal than in the lower bowel. Then, too, the fact that 
the contents of the upper small intestines are poor in bacteria or are almost 
sterile will permit the opening of the bowel in this region with comparative 
impunity. As to the relative merits of end-to-end or lateral anastomosis, 
if the end-to-end anastomosis can be performed with the same safety as 
lateral it is preferable. Undoubtedly the incision of the circular fibres in 
lateral anastomosis puts out of commission that segment of bowel so far as 
peristalsis is concerned, and it acts to a large extent as a foreign tube. Blake 
and Cannon have shown in experiments years ago that a bismuth meal in 
intestinal anastomosis on animals will pass through an end-to-end anastomosis 
satisfactorily, but that almost always there was a residue left in the segment 
in which a lateral anastomosis was done. In the course of time, however, the 
lateral anastomosis seems to rearrange itself in such a manner as almost 
to simulate the opening of an end-to-end union, so that the amount of material 
left within the site of this anastomosis is comparatively small. The chief 
danger of the lateral anastomosis is leaving pouches at the ends where 
material may accumulate and cause trouble. The stoma should be carried 


well toward each end, particularly toward the oral end of the bowel. 

As the triangular space where the mesentery spreads to cover the bowel 
is rich in lymphatics and areolar tissue, it is important to avoid carrying 
infection to this region. The mesentery should be opened, clamped and tied 
well up to the bowel before the bowel is opened, and then it would be better 
to open the bowel from the mesentery toward the convex portion of the 
bowel. Even in the upper small intestine this precaution should be taken. 

It is highly important in the upper small intestine to preserve the lumen, 
so here it would be best to do the operation by an open method, using 
soft-bladed clamps or rubber bands to prevent fecal flow, dividing and tying 
the mesentery and dividing the bowel from the mesenteric border outwaid 
somewhat obliquely in order to obtain maximum nutrition for the united ends. 
A row of continuous sutures is begun a short distance from the mesentenc 
border, passed as a mattress suture and tied on the lumen of the bowel. 
The mesenteric borders of the ends of the bowel are arranged so as not to 


be exactly opposite but to lie side-by-side. This suture is continued as a 
continuous mattress suture, is drawn quite snugly, and when a third of the 
bowel is sutured the mucosa of this third is whipped over with catgut 01 
silk. This sutured mucosa eventually becomes necrotic and sloughs off, but 
in the meantime it protects the tissues of the mesenteric stumps while healing 
occurs and until the formation of granulations which possess some immunity 
against infection. The continuous mattress suture is then brought through 
to the surface and continued as a right-angle suture with an occasional acv 
stitch, turning in just enough margin of the bowel to produce accurate 
approximation. Unless an occasional backstitch is taken the stituie may 
have the effect of a basting thread and when tied act as a purse-stiing sutuie 
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and produce occlusion. With the bowel cut somewhat obliquely and tin ning 
in a small amount of diaphragm the lumen of the bowel is but little affected. 
The diaphragm is more along the mesenteric border, because here the bowel 
is thicker than at the opposite border. When the point of beginning of the 
suture has been reached, the thread is tied to the original end several times 
and cut short, and usually the knot withdraws into the bowel. If necessary 
an interrupted mattress suture may be placed to bury the knot for further 
safety. The material used is linen or silk. Chromic catgut may be employed, 
and there is doubtless no essential difference, but as the thread is usually 
sloughed off into the bowel and passes in this way, and as peristalsis is often 
active, it seems preferable to use a non-absorbable suture. By this technic 
the lumen of the bowel at the union is accurately adjusted and adequately 
preserved by the sutures applied so as to turn in no more diaphragm than 
necessary. 

When the lower small intestine or the colon is reached different biologic 
conditions confront us and must be met by changes in technic. Here, as has 
been said, peristalsis is slower and complete mechanical obstruction is not so 
rapidly fatal, chiefly because there would be less dehydration than would 
occur in the bowel higher up. One of the most important points, however, 
is the septic contents of the bowel. In the lower small intestines and in the 
colon the fieces literally teem with bacteria and the slightest soiling of the 
peritoneum may be fatal from peritonitis. In this region, too, a lateral 
anastomosis will be less disturbing to the physiology of peristalsis than it 
would be higher up. The problem, then, is not so much the establishment 
of a large lumen with a small diaphragm as it is the avoidance of infection 
even with a diminished lumen. 

The principle evolved by Kerr and Parker is in surgery of the lower 
small intestines and the colon of the greatest aid. As elsewhere, the mesen- 
tery should be divided and tied, and everything should be completed up to 
the point of opening the bowel. Then the well-known technic of Kerr may 
be instituted. The bowel is doubly clamped at the points of proposed resec- 
tion and divided with the electric cautery. The ends to be anastomosed are 
buried with a continuous basting suture, usually of fine silkworm gut. It is 
best to place the clamps so that when the bowel is brought together the 
mesenteries of the two resected ends will not be opposite each other. xAs the 
bowel is doubly clamped and opened with the cautery there is not the same 
necessity for occluding the triangular spaces as there would be if the bowel 
were opened with scissors or knife. The two blind ends are brought together 
and sutured with continuous or interrupted sutures of linen or silk. It is 
possibly safer to apply a first row of interrupted mattress sutures which 
would approximate the under surfaces and to insert all of the sutures before 
tying any of them. Then a continuous suture can be placed in addition, 
continued around anteriorly and tied to its original end. After this is done 
any weak points are reinforced with an additional mattress suture and the 
omentum can be brought over the sutured area and attached by a few stitches. 
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Finally the basting sutures are removed and the lumen of the bowel is estab- 
lished by invaginating the intestine above and below the anastomosis with the 
finger and thumb. 

If the mesentery is fat it is difficult to safely approximate the bowel in 
an end-to-end manner. Here the basting suture is made firm, the bowel is 
puckered up over it and the two ends of the basting stitch are tied together 
and buried with a purse-string suture, or another row of continuous mattress 
sutures may be placed over the basting stitch; which of these methods is 
adopted will depend upon the mobility of the tissues. When the tissues are 
thick and fat is abundant, it will be probably better to use the continuous 
suture than the purse-string. Then the two ends of the bowel are laid side-by- 
side and the lateral anastomosis is made. Here, too, the technic of Kerr may 
be utilized by using a narrow clamp such as the Barr clamp, clamping the 
portion of the bowel where the stoma is to be and opening it with the cautery 
and burying it with a basting stitch. A similar procedure is carried out on 
both ends of the bowel. The lateral anastomosis is made and the basting 
stitches are withdrawn. However, if the bowel can be packed off and the 
ends stripped of fecal matter, frequently the stoma may be made by an open 
incision and the suturing done as in. a gastro-enterostomy. While this 
involves somewhat the danger of contamination, the contamination is on the 
smooth peritoneal surface and with care can be reduced to a minimum and is 
much less dangerous than in the areolar tissue of the mesenteric border of the 
bowel. It certainly would seem safer, however, to use the technic of Kerr 


for making the opening in the lateral anastomosis. 

The end-to-end anastomosis with a fat mesentery means that when the 
sutures are passed through the mesentery they must be so tight in order to 
secure approximation that necrosis of the fat may occur and leakage result. 
With the ends of the bowel well turned in this danger cannot occur and the 
stoma will involve merely the smooth peritoneal surface of the intestine. 
By the adoption of this technic the many-stage feature of resection of tumors 
of the colon can often be avoided. For additional safety a small entei os- 


tomy with a rubber tube may be made in the lower part of the ileum in 
order to relieve the pressure of gas and liquid fecal matter and to give 
the bowel rest during healing. If the anastomosis is on the left side the 


insertion of a rectal tube will often relieve the pressure of gas. 

In resection of the lower sigmoid and rectum, which is usually done for 
cancer, the problem again takes on a somewhat different phase, hoi cancer 
of the rectum or lower sigmoid, I have abandoned any operation except t e 
radical operation, making an artificial anus in the region of the left mac 
fossa. I recall a case where the cancer was apparently small and mova e 
and situated about two inches above the sphincter. I removed it with t re 
electric cautery. Histologically it was not unusually malignant. The patient 
suffered considerable pain during the convalescence; finally the sphmcte 
action was regained, but within a few months there was a rapid recurrence 
for which no radical operation could be done. On the other hand, I ha\ e 
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two extensive cancers in which the prostate was involved and the dissection 
was made from the bladder with the electric cautery in the process of radical 
operation. One of these patients was recently operated upon, and the other 
was operated upon over three years ago. 1 here have been no recurrences in 
them so far. 

While by no means an apostle of standardization, I believe that unless a 
growth is located well up in the sigmoid where resection and union of the 
ends can be made, a cancer in the rectum and terminal sigmoid always 
demands radical extirpation and a permanent abdominal anus. In this method 
the general principles of a combined operation are followed. The abdominal 
operation is first made, exploring the liver and the lymph-nodes of the 
abdomen to ascertain if there are metastases and whether a radical operation 
is justifiable. After dividing the mesosigmoid and the inferior mesenteric 
artery, the peritoneum is incised around the bowel and the cul-de-sac. 1 he 
dissection is done with the hand first in the hollow of the sacrum and then on 
either side so as to avoid the ureters. The bowel is divided according to the 
method of Kerr and both stumps are inverted. The upper stump is brought 
out through an incision in the left rectus muscle and fastened with some 
sutures to the peritoneal side and to the sheath of the rectus. The lower stump 
is pushed down into the pelvis and the peritoneum is completely sutured over 
the pelvis. The abdominal wound is closed. The patient is placed in the dorsal 
position and a median incision is made as though a prostatectomy were 
to be done and the bowel is separated anteriorly down to the prostate. The 
incision is then carried to the tip of the coccyx, the fascia is opened and the 
dissection with the hand meets the dissection above. The levator ani and the 
structures on either side are clamped and divided and the bowel is removed. 
If there are any adhesions of the cancer at the base of the bladder these 
adhesions are left for consideration last and are dissected away with the 
electric cautery, sometimes taking a portion of the prostate and the seminal 
vesicles. This entire procedure is somewhat long, and is more difficult if 
done in one stage than in two stages. However, it would seem that the 
inevitable infection and the presence of cancerous material having access to 
the lymphatics is the objectionable feature of the two-stage operation. The 
shock that follows by doing all of this in one stage is, of course, a decided 
objection, but it may be usually overcome by administering a five per cent, 
or ten per cent, solution of glucose in Ringer’s solution in the vein, giving it 
continuously as soon as the abdominal operation has been begun. In this way 
the blood-pressure may be kept up and by having a donor matched up, a 
transfusion can be performed immediately after the perineal part of the 
operation has been completed. I would not undertake a radical operation for 
cancer of the rectum in one stage unless there was at least one donor matched 
for a transfusion to be given immediately after the operation. 

The abdominal stump is left for three or four days without being opened. 
At the end of that time a soft rubber catheter is inserted and the gas per- 
mitted to escape. Usually this is satisfactory for a few days longer, so 
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that the artificial anus is not fully opened until a week after the operation. 
In this way infection is avoided 1 and solid healing may be obtained. 

These observations are the result of my experience, and the steps are 
based upon tragedies in my own practice which I might have avoided by tak- 
ing the precautions that I have just mentioned. The turning in of too large 
a diaphragm in intestinal resection of the upper jejunum has resulted in a 
fatality in my own practice. The leakage of sutures when placed in fatty 
mesentery in an effort to do an end-to-end anastomosis in the lower ileum has 
also caused a fatality. The attempt to carry out extensive procedures with- 
out provision for preventing shock, as has already been mentioned, has 
resulted in death of the patient. By following these general principles the 
mortality from intestinal surgery, particularly surgery of the lower intes- 
tine, can, I believe, be greatly reduced. 
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PROPHYLACTIC GASTROSTOMY* 

By Eric P. Quain, M.D. 

ok Bismarck, North Dakota 

Oni: of the distressing features following many abdominal operations, 
even after comparatively minor procedures, is the post-operative nausea and 
emesis. In most instances it is fortunately a mild and transient condition 
without serious consequences to the success of the surgical treatment. On 
other occasions the vomiting is protracted, and exhausting to the patient, and 
the pain produced in the wound may become intolerable without the adminis- 
tration of excessive amounts of opiates. After most of the radical opera- 
tions in the upper abdomen, there is, as a rule, a temporary upset in the 
normal gastric and duodenal peristalsis. This causes a retention of contents 
in the stomach and often in the duodenum, and both may become distended 
with gases and liquids. Efforts to expel the abnormal contents by emesis are 
not always effective and repeated introductions of the stomach tube become 
unavoidable. 

Anyone who has seriously considered the distress and pain produced by 
the passing of the stomach tube after a laparotomy, will agree that it is an 
abhorrent procedure from the viewpoint of the average patient. Many 
former patients, looking back over their sojourn in the hospital, have been 
heard to express the opinion that the stomach tube was the most disagreeable 
and painful part of their experience with the surgeon. The nauseating and 
choking sensation in the throat and the pain produced by the uncontrollable 
retching and pulling on the wound sutures combine to leave this unpleasant 
memory. Surgeons endowed with overly sympathetic temperaments have 
been known to avoid using the stomach tube, in response to the prayers 
and arguments of patients and friends, even when it was clearly indicated, 
and with harmful effects on the patients. 

Safe and proper healing after any surgical operation depends for its suc- 
cess on perfect rest to that part of the body which has been incised and 
sutured. The required rest is hard to obtain when the operation has been 
made on a movable organ in the abdomen. Rest is hard to obtain, also, when 
the organ operated upon is subject to distention, deflation, and peristalsis, 
such as the case is with the stomach. Post-operative hemorrhage and leakage 
following gastric operations are invited and sometimes directly produced by a 
beginning gas distention and excessive pulling on the suture line. 

It is for the purpose of calling attention to a prevention of some of these 
difficulties arid complications, in suitable cases, that this article is prepared. 

Temporary gastrostomy in operations for perforated gastric and duodenal 

* Read before the Western Surgical Association, December 8, 1927. 
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ulcers is not a new form of treatment. Although no recent reference to the 
subject has been found in the literature, it nevertheless has been practiced 
and advocated in certain European clinics for the past twenty years or more. 

Poissonier f in 1906 reported on its benefits in perforated gastric ulcer 
and mentioned two cases in which temporary gastrostomy alone seemed to 
have brought about cures of the ulcers. It was recommended by him par- 
ticularly when the ulcer was located near the cardia. He termed it “ gastros- 
tomy of necessity ” because it was applied originally in very desperate cases 
where no other surgery could be undertaken. I-Ie also referred to its prophy- 
lactic effect in regard to several complications following incisions and sutures 
in the stomach. 

Lennander $ in 1908 stated the following indications for gastrostomy 
in a prophylactic sense : 

1. In all cases of acute gastric dilatation where irrigation does not lead to 
its correction. 

2. In cases of paralysis of the small intestine, and especially when the 
paralysis is high. 

3. In operations for perforated ulcer of stomach or duodenum with pyloric 
or duodenal stenosis when gastro-jejunostomy is not possible. 

4. In perforated ulcer operations when the ulcer cannot be closed, or 
where multiple ulcers are present. 

5. In perforated ulcers where intestinal paralysis is likely to follow. 

6. In cases where gastro-jejunostomy usually would be made blit the 
patient’s resistance contra-indicates its application. 

Prophylactic gastrostomy has been a frequent procedure in a number 
of Swedish hospitals. While its main indication has been perforated gastric 
and duodenal ulcers, it has been used in other conditions also. Professoi 
Key, of Stockholm, has performed it with good results in several cases of 
peritonitis from acute appendicitis. 

Dr. T. Bratrud, of Warren, Minnesota, who first called my attention to 
this mode of treatment, recommends it from personal experience. 

My first experience with the method was in one or two patients who weie 
known to be intensely averse to the stomach tube, for reasons both mental 
and physical. They were cases in which at the time of operation, post 
operative regurgitation was deemed inevitable. The encouraging results from 
this tentative application seemed to justify a wider use of the procedure, as 

the brief report following will indicate. 

Very little has been stated about the technic of performing prophylactic 
gastrostomy. Professor Key places the tube through the anterior wall 0 t e 
stomach some distance from the omental margin. It has seemed better to n 
to place it near the greater curvature. A fold of omental fat can ^ en 
fastened around the tube for two or three centimetres. This hcKS 

tArch. Prov. cle Chir., 1906, vol. xv, p. 421. 

J Deut. Zeitsch. f. Chir., 1908, vol. xcii, p. 296. 
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stomach away from the abdominal wall and permits more freedom to gastric 
movements. A large falciform ligament has been utilized in some instances 
as additional protection between stomach and peritoneum. 

A soft rubber tube, about the size of a No. 20 catheter, is placed into the 
stomach through a small stab wound near the omental margin 10 or 12 cm. 
from the pylorus. Two or more tannic catgut puckering sutures are inserted 
to infold the gastric wall. A rather deep infolding produces a valve action 
for prompt closing of the sinus when the tube later is lemoved. It should 
he kept in situ until it is entirely loose. Pulling on the tube while it is still 
attached to the gastric wall might evert the sinus and cause prolonged leakage. 
In our cases it has been removed from the ninth to the twelfth day. Normal 
gastric and duodenal peristalsis as a rule will be reestablished after three 
or four days and the tube may be clamped permanently after its time of 


service is over. 

The tube in the situation mentioned will be to the left of the linea alba. 
Although all our incisions in the epigastrium are made transversely, we have 
not placed the tube in the peritoneal wound, but passed it through a stab in 
the posterior aponeurosis a little to the left of the midline. 

External fistuke from the stomach, at least in the presence of fairly normal 
gastric secretion, do not cause the irritation to the wound and skin which 
often is so distressing in intestinal fistuke. In some of our cases there was 
a slight seepage of gastric juice from the sinus after the tube loosened. In 
no such case was there any local reaction to the skin or to the patient’s 
comfort. The seepage did not continue over four days in any case after 
the removal of the tube. The majority had no leakage whatever after the 
tube was out. 


The immediate post-operative results to these patients have been very 
striking. There has been no epigastric distention and therefore much less 
pain requiring opiates. The patients have been permitted to drink water 
and, after the first hours, ad libitum ct ad desideratum. This has been to 
their great satisfaction, and often entertainment, while watching and helping 
to control the outflow through the tube. Nausea has been present in some 
instances but to a less degree than in similar cases without gastrostomy. 
Emesis has rarely occurred; it has taken place only when the tube has been 
clamped too soon, or too long, and when it has been temporarily clogged. 
Because of the rapid and total escape through the tube of all the fluids 
swallowed, it is necessary to give large amounts of normal saline solution 
under the skin until peristalsis and absorption are reestablished. 

The greatest immediate boon to the patient has come through the non-use 
of the stomach tube. In several of our cases there was regurgitation of quan- 
tities of bile into the stomach. Formerly this signified much distress from 
retching and vomiting, and repeated seances with the stomach tube. With the 
gastrostomy tube in situ and unclamped, the swallowing of a few glasses 
of water would furnish a thorough gastric lavage and this procedure could 
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be repeated as often as desired, the patient often suggesting the proper time 
for washing the stomach. 

Gastrostomy as a supplemental or prophylactic form of technic at the 
completion of other operations has been made in sixteen cases up to date. 
Three of the sixteen were operated upon for large, epigastric incisional 
hernia following operations on the biliary tract through longitudinal incisions. 
It should be stated that all three had been operated upon originally by sur- 
geons of modest attainments and moderate experience, which may account in 
part for the unfortunate breaking down of the wound and the wide separation 
of the aponeurotic margins. 

Case I had been operated upon for gall-stones a few years previously and had a 
protrusion in the scar, the size of two fists. A subphrenic abscess had followed the 
operation and this had been drained through a thoracotomy with resection of the eleventh 
rib. At the place of the thoracotomy was a second, thoracic, hernia within which a 
section of the right lung played in and out at each respiratory effort. 

Case II had suffered from protracted post-operative emesis after cholecystectomy. 
The wound had opened and attempts at secondary closure had been made. There was a 
wide hernial defect. The patient, a man of sixty-five years, also had intermittent attacks 
of intestinal obstruction with much pain and distention. It was found at operation that 
these attacks were caused by multiple, stenosing, intestinal adhesions. Several loops 
of the small intestine were incarcerated in the hernial sac. The unravelling and freeing 
of the intestine inflicted numerous traumatizations of the serosa and necessitated sutur- 
ing of many denuded areas. 

Case III had a massive hernia in the epigastrium, with a thin covering of scar 
tissue. A cholecystostomy had been made about a year previously. A sinus discharging 
pus and occasionally bile was located in the midline near the umbilicus. At operation 
this sinus was found to lead into a pocket of granulation tissue, the wall of which was 
made up largely from a loop of jejunum. Another open sinus from the gall-bladder 
formed a connection with this abscess cavity. Cholecystectomy was made and two feet 
of the jejunum, comprising the infiltrated and infected abscess wall, were resected. 

After completing the intra-abdominal work in these three cases, extensive dissection 
of the epigastric wall was made before sufficient overlapping of fascia could be obtained 
to give reasonable hopes for permanent cures of the hernia. In spite of all effort it 
was evident in all three cases that the main holding sutures were under considerable 
tension, even when the patient was narcotized. Experienced surgeons will understand 
readily the possibilities for regurgitation and overdistention under these conditions. 
Some may even remember instances when the post-operative straining caused damage 
to the wound and detracted from the expected success of the herniotomy. Gastrostonn 
was made in each of these cases and there was neither distention nor emesis after the 
operation. The entire period of recovery was uneventful and final results very good. 

Case IV was an umbilical hernia of large size and long duration. After tie 
incarcerated hernial contents, consisting of omentum, colon, and loops of small intestine, 
had been liberated, it was extremely difficult to replace them into the abdomen because 
of their volume and because of the decreased abdominal capacity. After finally succecc 
ing in closing the hernia, gastrostomy was made and the post-operative troubles from is 

tention were minimal. . . 

Cases V and VI were operated upon for duodenal diverticula. The diverticu urn 
in each case was located posteriorly and closely attached to the pancreas. Because o 
the difficult location, it was uncertain after removing the mucous membrane poucE 
whether the opening had been closed properly, and fear was entertained t rat pos 
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PROPHYLACTIC GASTROSTOMY 

ascertain, no patient has had any symptoms to indicate late post-operative 
trouble from gastric adhesions at the place of gastrostomy. 

From our limited experience we have been unable to formulate any 
statement as to possible contra-indications to this method, but we believe 
that its application has a wide field of usefulness in many types of abdomi- 
nal operations. 

If this technic should become as satisfactory to other surgeons as it has 
been to me, it would seem advisable to give it a distinctive name in order to 
differentiate the gastrostomy in this prophylactic sense from gastrostomies 
made for other reasons. For approval, the term prophylactic gastrostomy— 
or gastrostomia prophylactica — is herewith suggested. 
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OBSERVATIONS ON PEPTIC ULCER * ( Continued ) 

V. FINDINGS IN EXPERIMENTALLY PRODUCED PEPTIC ULCER: 

ETIOLOG1C AND THERAPEUTIC CONSIDERATIONS 

By Charles Bruce Morton, M.D. 

ok I'nivkusitv, Ya. 

ASSISTANT rilOTBSSim OK SrilOKHV AND OY.N.KKOI.OCY IN TUB UNlVKItSlTY OK VIHOINTA 

In the following experiments the formation of typical chronic peptic 
ulcers was induced in the stomach, duodenum and jejunum of dogs by several 
different procedures. Certain common factors, however, were present in all 
the procedures. After typical chronic ulcers had been produced, the factors 
which caused their formation were neutralized or removed and prompt heal- 
ing of the ulcers ensued. In gross and microscopic characteristics, in the 
manner in which their formation was induced and in the manner in which 
their healing was accomplished, the experimentally produced ulcers were 
similar in many ways to peptic ulcers encountered in man. The ulcers in 
these experiments, therefore, will be discussed in their relation to the etiology 
and treatment of clinical cases of peptic ulcer. 

In previous papers I have compiled bibliographies and reviewed the work 
of former investigators in this field. Onlv a few will be mentioned here for 
the purpose of calling attention to certain conceptions of peptic ulcer which 
have been generally accepted. 

Bolton, Greggio, lvv, Butsch, Durante, Rosenow and others have com- 
piled bibliographies on the work of previous investigators, among the earliest 
of whom were Celsus, Bauhin, Lebert, Bailie and Virchow. Cruveilhier, 
early in the nineteenth century, was one of the first to make a complete 
study of the morbid appearances, complications and sequeke, clinical history, 
and rational treatment of the disease. 

The economic importance of peptic ulcer is made apparent by a study of 
statistical data. Robertson and Hargis, from an analysis of 2000 necropsy 
protocols, found that ulcers or scars of ulcers occurred in 18.9 per cent, of 
cases. Of these 7.05 per cent, were gastric and n.S per cent, duodenal. 
In 7 per cent, of cases of ulcer both the stomach and duodenum were 
involved. The ratio of males to females affected was three to one. 

Certain criteria have been generally accepted in distinguishing acute and 
chronic ulcers. An acute ulcer has a fresh appearance as if erosion had 
occurred rapidly and cleanly. The ci*ater is usually cone-shaped with the 
apex in the base of the ulcer. Microscopically the acute ulcer is sharply 
defined and the surrounding tissues are healthy and normal. Evidences of 

* Awarded the John Horsley Memorial Prize for research in General Surgery, 
University of Virginia, June, 1927. 

Work done in the Division of Experimental Surgery and Pathology, The Mayo 
Foundation, Rochester, Minnesota. 


20 


401 



CHARLES BRUCE MORTON 


epithelial proliferation are usually apparent at the margins. An acute ulcer 
if undisturbed, heals rapidly and cleanly in a surprisingly short time. 

A chronic ulcer, however, has a very different appearance. It has a 
sluggish looking punched-out crater which is usually cone-shaped but with 
the apex toward the mucosal surface. The edges overhang and the margins 
and base are dirty, necrotic and indurated. The surrounding mucosa usually 
shows a varying degree of chronic inflammation and is covered with mucus. 
Microscopically the chronic ulcer shows extensive inflammatory infiltration 
of the margins. The submucosa is wedge-shaped with the thick portion of 
the wedge toward the ulcer crater and the apex gradually merging into the 
normal submucosa some distance from the ulcer. The chronic ulcer usually 
shows evidence of extension rather than healing. 

In between the extremes of acute and chronic ulcers are lesions exhibiting 
characteristics of both. They are subacute ulcers and probably represent the 
transition from an acute to a chronic lesion. 

Acute ulcers occur not only spontaneously with certain diseases such as 
acute infections, fevers and toxaemias, but may be produced experimentally 
in many ways. Butsch, Greggio and Bolton have compiled bibliographies in 
this field and Greggio has divided the methods into several groups. These I 
have reviewed in a previous paper. 

The means of producing chronic ulcers in experimental animals, however, 
are as few as those of making acute ulcers are numerous. Mann has gone 
so far as to say : “ Chronic peptic ulcers appear to have never been consis- 
tently produced experimentally in the gastric mucosa by any method.” 

Acute ulcers which under normal conditions and in spite of most experi- 
mental conditions heal rapidly have in some cases been retarded in healing. 
A few investigators have produced lesions in the stomach or duodenum of 
experimental animals that are similar in some respects to the peptic ulcer 
found in the stomach and duodenum of man. Bolton, Friedman and 
Hamburger, Ivy, Turck, Greggio, Vedova and Durante, Bedarida, Dott and 
Lim, Exalto, Kehrer, Dragstedt and Vaughan, Rosenow, Hoffman and others 
have reported the production of such ulcers. 

Probably the most successful method of producing peptic ulcers in experi- 
mental animals has been reported by Mann and Williamson. They shunted 
the alkaline bile and pancreatic juices and the alkaline secretion of the duode- 
num into the lower ileum where the alkali could not serve to neutralize the 
acid gastric juice. In their experiments ulcers were produced by this method 
in the duodenum and jejunum of dogs in more than 90 per cent, of cases. 
Such ulcers were grossly and microscopically almost indistinguishable fiom 
peptic ulcers found in the duodenum of man. In their experiments, how 
ever, no gastric ulcers were found. _ 

Many investigators (Pavy, Ziemmsen, Leube, Cramer, Quincke anc 
Daettwyler, Cohnheim, Griffini and Vassale, Matthas, Bolton, Ivy, Mann an 
others) have studied the healing process in experimentally produced ulcers. 
Mann has studied the healing of large numbers of ulcers produced by IS 
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method of surgical duodenal drainage and healed by gastrojejunostomy and 
pyloric exclusion which completely protected the ulcers from any exposure 
to acid chyme. lie has observed that first there was a cleansing of the base 
of the ulcer. Slough separated and a protecting coat of serum and coagulum 
formed over healthy granulations, these processes taking usually about four 
days. Simultaneously the mucosa began to grow out from the edges as a thin 
layer of epithelial cells. The edges of the mucosa seemed to overhang and 
granulations pushed up in the centre so that the growing edge of mucosa was 
protected in the resulting depression. This initial stage, occupying about 
ten days, decreased the area to he healed. Once initiated the healing, if 
undisturbed, was rapid. In twenty days three-fourths or more of the base 
of a large ulcer was covered with epithelium and in thirty days the lesion 
was entirely healed. Often the scarring that remained was hardly noticeable. 
Recently Kennedy and Cay lor, in clinical cases of duodenal and gastric ulcer 
respectively, have found healing lesions that were strikingly similar to heal- 
ing experimental ulcers as described by Mann. As Bolton has suggested, any 
agent which retards the healing of an ulcer causes scarring, thickening and 
induration, giving the ulcer a punched-out appearance. 

Many hypotheses regarding the etiology of peptic ulcer have been 
advanced, but their very multiplicity is proof of their inadequacy. Greggio 
has divided them into several groups according to their physiologic and 
pathologic basis and I have referred to them in a previous paper. Although 
certain theories may explain certain individual cases of ulcer they do not 
solve the real problem, the chronicitv of peptic ulcer. 

In the study of experimental ulcer two facts seemed to stand out: First, 
all acute lesions produced in the normal stomach healed very rapidly and 
readily and, second, the method of surgical duodenal drainage described by 
Mann and Williamson induced the formation of ulcers in the duodenum and 
jejunum of dogs in more than go per cent, of experiments. I then conceived 
the idea of making acute lesions in the stomach of dogs and at the same time 
performing the operation for surgical duodenal drainage in order to deter- 
mine whether the stomach would still heal with its usual rapidity and com- 
pleteness. In later experiments I also carried out other procedures, some 
of them in conjunction with surgical duodenal drainage, in order to study 
various other phases of the production and healing of peptic ulcer. 

Methods of Experimentation . — Normal healthy dogs were used in all 
experiments, and for all operative procedures ether anaesthesia and aseptic 
technic were employed. No rubber-covered or other intestinal clamps and 
no unabsorbable sutures were used in any of the operations, all of which 
were performed by me. In the experiments the more important of these 
operative procedures were carried out either singly or in various combinations. 

Acute lesions were made in the stomach by excising certain areas of the 
gastric mucosa through an incision in the anterior wall of the stomach. 
Selected areas of mucosa were lifted with Allis forceps and excised with 
sharp scissors so that four circular areas of gastric wall, about 2 cm. in 
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diameter, were left denuded of mucosa. Hemorrhage was sometimes profuse 
for a few moments but always stopped spontaneously. In no case was any 
suture or ligature applied to vessels in these areas and no case of secondary 
hemorrhage was encountered. 

The operation for establishing surgical duodenal drainage was performed 
as follows: The pylorus was severed, the distal cut end closed, the 'first por- 
tion of jejunum was 
severed and the proxi- 
mal cut end closed. The 
proximal cut end of 
pylorus was joined to 
the distal cut end of 
jejunum by end-to-end 
anastomosis, the contin- 
uity of the gastrointes- 
tinal tract being thereby 
reestablished. The 
closed segment of in- 
testine consisting of the 
duodenum and a small 
part of the first portion 
of the jejunum was 
drained into the ileum 
by side-to-side anas- 
tomosis at a point about 
25 cm. proximal to the 
aecurn. 

Patches of jejunum 
of whole thickness and 
with intact mesenteric 
circulation were trans- 
planted into various 
sites in the wall of the 

Fig. 1. — Diagram of operation for surgical duodenal drainage, stomach ill the folloW" 
Shaded areas in stomach denote those denuded of mucosa in Groups . . 

1, 3 and 4. jntr manner : Each paten 

o 

was obtained by resecting a loop of jejunum about '5 cm. in length. Laie 
was taken not to injure the mesenteric vessels of the resected loop which was 
split longitudinally opposite its mesenteric attachment and trimmed to a 
circular shape about 5 cm. in diameter. The patch was then sutured into the 
gastric wall so as to lie flat and replace a resected portion of gastric wall of the 
the same size and shape. The continuity of the gastro-intestinal tract was 
reestablished by end-to-end anastomosis of the ends of intestine from which 
the patch was obtained. No more than one patch was transplanted 111 a 
single stomach. 

The rontgenologic examinations made in some experiments were caiiied 
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out under essentially the same conditions that obtain in similar examinations 
of the gastro-intestinal tract in man. After a fasting period of from twelve 
to twenty-four hours, opaque meals consisting of equal parts by weight of 
barium sulphate powder, gum acacia solution of syrupy consistency and con- 
densed milk were administered to the dogs in the proportion of 15 gm. of 
the mixture for each kilogram of body weight. Immediately after the inges- 
tion of the meal, and at intervals of two, five and seven hours, fluoroscopic 


examinations and rontgenograms were made. 

Gastro-enterostomv in these experiments was performed anteriorly, about 
5 cm. proximal to the pylorus and in the. isoperistaltic direction. Experience 


with dogs has shown that this 
method gives the best results 
functionally. 

Results . — Group i. — Exci- 
sion of sirens of Mucosa Alone 
and Areas of Mucosa and Mus- 
cularis in the Normal Stomach 
and Duodenum. — There were 
eight experiments in this group. 

Denuded areas were made in the 
duodenum just distal to the 
pylorus and in four sites in the 
stomach (Fig. 1). All areas 
were about 2 cm. in diameter. 

In the stomach areas 1 and 2 were on the lesser and greater curvatures, 
respectively, about 3 cm. from the pylorus, and areas 3 and 4 were midway 
along the lesser and greater curvatures, respectively. Denuded areas were 
examined at various intervals from eight to fifteen days after they were 
made, either after the animal had been killed under anaesthesia or after the 
portion of the tract containing the denuded areas had been resected. 

In all cases the denuded areas healed rapidly and cleanly. From the 
relative sizes of the lesions in the stomach at various intervals it appeared that 
areas on the lesser curvature healed a trifle more slowly than those on the 
greater curvature. Healing in the pyloric region was a little slower than in 
the fundus. All areas, however, healed so rapidly that in two weeks epithe- 
lium covered the entire area denuded of mucosa at operation. Scars were 
small and often hard to find. There was no appreciable difference in healing 
in areas from which mucosa alone or both mucosa and muscularis had been 
denuded. By microscopic study of the specimens, healing was found entirely 
similar to that described by Mann and others and previously mentioned 
(Fig. 2). 

Group 2. — Surgical Duodenal Drainage. — There were twenty consecutive 
experiments in this group. In each case the duodenum with intact circulation 
and bile duct and pancreatic ducts attached was resected, closed at both ends 



Flo. 2. — Growing edge of mucosa in healing area in a 
stomach in Group i. Four days after operation (x 150). 
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and anastomosed so as to drain all the alkali of the bile, pancreatic juices 
and its own secretion into the ileum. The jejunum was attached to the stomach 
so that anatomically it replaced the duodenum. The alkali was drained into 
the ileum so far distal to the pylorus that the possibility of regurgitation 
of alkali, as far as the stomach or jejunum into which it emptied was pre- 
cluded (Fig. i). Digestive processes, however, continued and apparently 
were not hindered by the altered anatomic conditions. This was proved by 
the fact that dogs usually remained in good condition after operation. A 



Fig. 3. — Typical chronic ulcer in jejunum induced by surgical duodenal drainage in Group 2. Thirty-one 

days after operation. 


mixture of milk and corn syrup added to their regular diet was the 'only 
way in which their care differed from that of normal dogs. No nutritional 
disturbance occurred until the ulcer, developing at the usual site in the 
jejunum following surgical duodenal drainage, attained a considerable degree 
of chronicity. Loss of weight when it occurred seemed to be attributable 
to the ulcer rather than the cause of it. 

In all of the experiments typical subacute and chronic ulcers develope^ 
in the jejunum at the usual site. They were found in the jejunum from o-a 
to 2 cm. distal to the line of anastomosis with the stomach and at the point 
where the acid chyme emptying from the stomach impinged directly against 
the wall of the intestine. Bleeding and perforation frequently occuned wit 
these ulcers. The earliest ulcer in the group was found fourteen days a er 
operation. The last dog in the group died from peritonitis from perforation 
of a typical ulcer four months after operation. All the ulcers found in tus 
group were characteristically subacute and chronic and were grossly aiu 
microscopically almost indistinguishable from peptic ulcers found in 
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duodenum of man (Fig. 3). Gastric ulcers were never found in these or 
any other experiments in which surgical duodenal drainage alone was 
instituted. 

Group 3. — Four Arcus in the Stomach Denuded of Mucosa and Surgical 
Duodenal Drainage Established at the Same Operation —In twenty-eight 
experiments areas were denuded in the stomach as in Group 1. At the same 
laparotomy surgical duodenal drainage was established in the same way as 
in Group 2 (Fig. 1). Eight experiments were discarded because of post- 



Fig. 4. — Typical chronic ulcer in stomach at area r, induced by the procedures of the third and 
fourth groups. Small ulcer at area 3. Lesions at areas 2 and 4 entirely healed. Thirty days after second 
operation (Group 4). 


mortem changes and other extraneous circumstances which marred some of 
the specimens. Data in the twenty remaining experiments were complete and 
satisfactory. The shortest experiment lasted four days and the longest ninety- 
five days. In every experiment there was marked delay in healing of denuded 
areas in the stomach. Excluding two experiments of less than a week’s 
duration, there were eighteen which lasted for long periods. In 50 per cent, 
of these, healing was not only very much delayed but definite ulcers formed 
in areas 1 and 3 on the lesser curvature of the stomach. These were grossly 
and microscopically typical subacute and chronic peptic ulcers (Fig. 4). 

Delay in healing was much more marked on the lesser curvature than on 
the greater. Frequently in the same stomach typical chronic ulcers were 
found in areas 1 and 3 on the lesser curvature while healing or completely 
healed scars were found in areas 2 and 4 on the greater curvature (Fig. 5). 
Healing in area 2 in the pyloric region of the greater curvature was not so 
rapid as that in area 4 in the middle region of the greater curvature which 
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healed more rapidly than any other site in the stomach. In two experiments 
small ulcers were found in area 2 in addition to large ulcers in areas 1 and 3 
on the lesser curvature. Except for these two associated ulcers, all ulcers 
found in the experiments occurred on the lesser curvature of the stomach. 

All gastric ulcers were typically subacute and chronic. One of them 
perforated and caused the animal’s death from peritonitis. Others had 
perforated all coats of the gastric wall and were prevented from communi- 



Fig. 5, — Typical sections of four areas in a stomach (Group 3) twenty-six days ? r 

duodenal drainage (x8). a. Area I, ulcer that perforated, b. Area 2 , healing, c. Area 3. S1 
d. Area 4, healed. 


eating with the general peritoneal cavity only by adhesions with the omentum 
or other tissues. The oldest of the gastric ulcers was one found thiity-five 
days after operation. The clog died from peritonitis from perforation of the 
jejunal ulcer at the usual site. Besides the lesions described in the stomach, 
ulcer formed in practically all animals at the usual site in the jejunum fol 
lowing surgical duodenal drainage; the freejuent perforation of such iilceis 
was the reason that more experiments of long duration were not aval a) e 
in the group. 

Group 4. — Surgical Duodenal Drainage Established and Foil) Aieas in 
the Stomach Denuded of Mucosa Tzuo Weeks Later. — The experiments m 
this group were essentially the same as those in Group 3, except that areas 
in the stomach were not denuded of mucosa until two weeks aftei the es aJ 
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lishment of surgical duodenal drainage. This interval between the two oper- 
ations was tried because it had been found that ulcers in the jejunum follow- 
ing surgical duodenal drainage rarely formed earlier than two weeks. On the 
assumption that the same factors both induced the formation of ulcer in 
the jejunum and delayed the healing of areas in the stomach with subsequent 
formation of ulcers on the lesser curvature, it was hoped by the interval 
between operations to subject denuded areas in the stomach to the hypothetical 
factors at a time when they had been found to induce ulceration in the jeju- 
num in almost too per cent, of experiments. 

There were twenty consecutive experiments in all of which the data were 
complete and satisfactory. The earliest observation on the stomach was two 
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days after operation and the latest ninety days. In every experiment the 
areas in the stomach denuded of mucosa and situated in the usual four sites 
showed delay in healing. Delay in healing was much more marked in areas 
i and 3 on the lesser curvature than in areas 2 and 4 on the greater curvature. 
Excluding four experiments of less than a week’s duration, there were 
sixteen which lasted for long periods. In 62.5 per cent, of these, not only 
was healing much delayed but definite ulcers formed in areas 1 and 3 on 
the lesser curvature of the stomach. These were grossly and microscopically 
typical subacute and chronic peptic ulcers similar to those in Group 3 and 
almost indistinguishable from peptic ulcers of the stomach encountered in 
man (Fig. 4). All the ulcers in this group were found on the lesser curva- 
ture of the stomach, the oldest of them having been found two months 
after operation. 

Group 5. — Patch-transplants of Jejunum in the Normal Stomach for 
Long Periods : — Patches of jejunum of whole thickness and with intact 
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mesenteric circulation were transplanted into several different sites in the 
gastric wall of twenty-one dogs (Table I). Patches in the anterior and pos- 
terior walls and in the lesser and greater curvatures were observed for long 
periods varying from thirty-six to four hundred and nineteen days. In all 
experiments except one, all patches remained normal. In this experiment a 
patch transplanted into the lesser curvature of the stomach ulcerated super- 
ficially one hundred and sixty-three days after the patch had been transplanted. 

Group 6 . — Patch-transplants of Jejunum Following Surgical Duodenal 
Drainage. — In thirteen dogs from the preceding group patches of jejunum 
which had remained normal for long periods, from eighty to four hundred 
nineteen days, were studied following surgical duodenal drainage (Table II). 
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That patches were normal was determined by direct inspection at the lapa- 
rotomy at which surgical duodenal drainage was established. Patches in 
various situations in the stomach were studied at intervals from seven to 
eighty-nine days following surgical duodenal drainage. Except for a super- 
ficial erosion in a patch on the anterior wall in one experiment, ulcers were 
found only in patches situated in the lesser curvature. Typical chronic 
peptic ulcers developed in three of five experiments in which patches ia 
been transplanted into the lesser curvature of the stomach (Fig. 6). Sui 
gical duodenal drainage induced formation of ulcer in patches of jejunum on 
the lesser curvature; patches in other situations in the stomach remainec 
normal. 

Group 7. — Rontgenologic Examinations of Ulcer of the Jejunum Induce 
by Surgical Duodenal Drainage. — Twelve normal dogs, on several cliff eren^ 
occasions, were given opaque barium meals for fluoroscopic examination a 
rontgenograms of their gastro-intestinal tracts. Rontgenologic findings we^e 
very constant in all cases and demonstrated that the gastro-intestinal tiact 0 
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the dog could be examined rontgenologically with considerable ease and pre- 
cision. The shape of the dog's stomach, was found slightly different from 
that of man, but in other respects the stomach and duodenum conformed very 
closely to their rontgenographic appearance in man. 

Of the twelve animals studied as normal controls, six were studied ront- 
genologically at weekly intervals for ulceration following surgical duodenal 
drainage (Table III). In every one of the animals an ulcer appeared at 
the usual site of ulceration in the jejunum following surgical duodenal drain- 
age (Fig. 7). Of the six ulcers three were typically chronic in type and 
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each of them was diagnosed by Rontgen-ray. Two others were of the 
subacute type and although suspected at fluoroscopic examination, were not 
depicted with certainty in the rontgenograms. One was an acute ulcer that 
apparently formed after the last rontgenologic examination and just before 
the animal’s death. It has been found in a few experiments in a large 
series that the visual chronic ulcer does not appear after surgical duodenal 
drainage, but instead an acute ulcer forms very rapidly and perforates within 
a few hours from the time of its first appearance. 

In one animal in which a large, crater-shaped, indurated ulcer was demon- 
strated rontgenologically and at exploration, the stomach was anastomosed 
to a loop of jejunum about 50 cm. distal to that containing the ulcer. A. 
large stoma was made in order that the greater part of the gastric contents 
might empty through it. Following this operation the large ulcer just distal 
to the pylorus became much smaller and more difficult to depict rontgeno- 
logically. At necropsy, fifteen days later, this ulcer had lost its induration 
and deep, crater-like shape, and had healed considerably. 
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Until the actual formation of ulcer there was no appreciable difference 
in the rontgenologic characteristics of the gastro-intestinal tract of the do<*s 
before and after surgical duodenal drainage. Contractions of the stomach 
seemed entirely unchanged both in rhythm and character. After ulcer had 
formed there was sometimes a slight tendency toward stasis which seemed to 
be the result of the ulcer. In one experiment stasis of a considerable degree 
followed the formation of ulcer. 

Group 8. — Healing of Chronic Ulcers After Gaslro-cntcr ostomy.— The 
operation for surgical duodenal drainage was performed in nine healthy, nor- 
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Fig. 6. — Stomach with jejunal patch in lesser curvature. Chronic ulcer in patch and chronic ulcer at usua 
site in jejunum thirty days after surgical duodenal drainage (Group o;. 

mal dogs. Exploratory laparotomy was performed at various intervals from 
twenty to sixty-five days afterwards. A typical subacute or chronic peptic 
ulcer was found at the usual site in the jejunum of every dog. At the same 
laparotomy gastro-enteric anastomosis was made. In each experiment a loop 
of jejunum about 20 to 40 cm. distal to that containing the ulcer was anas 
tomosed to the stomach anteriorly and in the isoperistaltic direction. 1 
stoma was made large enough for the greater part of the gastric contents 
empty through it (Table IV)., 

At various intervals, from four to sixteen days, after gastro-enterostom) 
necropsy was performed. In every case the ulcer showed unmistakable si» n 
of healing. In two experiments small but typical subacute ulcers had hea 
entirely in ten and fifteen days, respectively, after gastro-enterostom}- 
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the wall of the intestine. The ulcers, however, were not so typically chronic 
as those following the ordinary type of surgical duodenal drainage and were 
of tener subacute or acute. 

In a rather high percentage of dogs following ligation of the common 
bile duct, ulcers were found in the duodenum just distal to the pylorus where 
the emptying acid chyme from the stomach impinged against the wall of the 
intestine. The ulcers found in such experiments were oftener subacute than 
chronic, although occasionally deep indurated lesions were found. Ligation 


a 


b 


c 



Fig. 7.- 


-Ulcers of the jejunum following surgical duodenal drainage in Group 7- a. ODe ration. 
operation, b. Ulcer crater, c. Larger ulcer crater. In another experiment: d. Normal De f 
e. Normal after operation, f. Ulcer crater found at later examination. 

of the common duct of course induced deep jaundice, but ligation also 
excluded bile from the duodenum and other parts of the gastro-intestinal tract. 

Group io. — Miscellaneous Methods by Which Healing of Peptic 
Was Induced . — A few experiments were performed similar to those of ^ anl1 ’ 
who induced healing of ulcers following surgical duodenal drainage by gastio 
enterostomy and pyloric exclusion. Ulcers were thereby entirely protec^ 
from acid chyme and healed quite rapidly as described by Mann. 
developed in the efferent loops of the gastro-enteric anastomoses just as y 
had in previous experiments. They formed more rapidly in this gioup 
in Group 8 in which the pylorus was not excluded. . 

In a few experiments typical chronic ulcers at the usual site o 
surgical duodenal drainage were healed by duodenojejunostomy. ie 
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tomosis was made between the clused upper part of the duodenum and the 
jejunum, and the stoma was situated opposite the ulcer. Alkali was thereby 
drained into the jejunum at the site of the ulcer. In all these experiments the 
ulcer showed definite characteristics of healing. 

Healing was induced in a few typical chronic ulcers by gastroduodenos- 
tomy. The closed upper part of the duodenum was anastomosed to the 
pyloric region of the stomach (Fig. n). By this method also alkali was 
presumably drained into the stomach. Moreover, drainage of some of the 



Fig. 8. — Healing ulcer sixteen days after gastro-enterostomy and new ulcer developing in the efferent 

loop (Group 8). 


acid chyme from the stomach probably took place through the duodenum and 
thence into the ileum. Healing that followed this procedure was quite rapid 
and satisfactory. 

Discussion . — Acute lesions in the normal stomach and duodenum of 
experimental animals and man usually heal with great rapidity and com- 
pleteness. This was verified by the experiments in the first group; areas in 
the stomach and duodenum were denuded of mucosa, and in some cases of 
both mucosa and muscularis, and yet they healed in two weeks. Healing on 
the lesser curvature, however, was a trifle slower than that in other parts of 
the stomach. 

The results of the experiments in the second group were striking in that 
peptic ulcers developed in the jejunum in ioo per cent, of experiments 
following surgical duodenal drainage. The ulcers were typical subacute and 
chronic lesions and were grossly and microscopically almost indistinguishable 
from peptic ulcers found in the duodenum of man. They occurred just distal 
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Fig. 9. — a. Typical eroding margin of a chronic ulcer (x 25) (Group 2). b. Typical healing margin of the 
same original type of ulcer four days after gastro-enterostomy (x6o) (Group &)■ 


pylorus (Mann) into the transplanted jejunum, a portion of intestine con- 
taining no appreciable amount of alkali. Typical chronic peptic ulcers formed 
at the point where the acid ejection from the stomach impinged against the 
wall of the jejunum. 

That the ulcers occurred in the jejunum is not important in itself. -^ 11S 
is proved by the original experiments of Mann and Williamson, for the} 
produced ulcers in the duodenum itself in a high percentage of experiments 
in which they transplanted the bile duct and pancreatic ducts into the lower 
ileum and left the duodenum in its normal relation with the stomach. 0 
procedures accomplish the same result, namely, draining the alkali away f ro11 ’ 
the stomach and the intestine into which it empties. The technic of surgica 
duodenal drainage employed in these experiments was adopted because it wa 
simpler than transplantation of the ducts and still accomplished the sat 
result. The occurrence of ulcer following surgical duodenal drainage seen 
justly attributable to the absence of alkaline bile and pancreatic juices . 
the region, and the site of the ulcer seems to be explained by the wa) 
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which the acid ejection impinges directly against a 
area of the intestinal wall. 


relatively' circumscribed 


In the third and fourth groups, areas in the stomach denuded of mucosa, 
which under normal conditions would have healed rapidly, did not heal well 
when subjected to the altered conditions set up by surgical duodenal drainage. 
Delay in healing was most marked on the lesser curvature and in more than 
50 per cent, of experiments typical chronic ulcers formed in the areas on 
the lesser curvature at the same time as similar areas in the same stomach 
on the greater curvature were healing, either partly or completely. These 
ulcers were grossly and microscopi- 
cally almost indistinguishable from 
gastric ulcers found in man and their 
site was also the same as that of the 
greater percentage of clinical gastric 
ulcers, namely, the lesser curvature. 

The lesser curvature has certain 
anatomic and physiologic peculiari- 
ties. Its mucosa is closely attached 
and relatively smooth, so that it may 
not readily protect itself by folding 
and forming the rugte that are so 
abundant in the fundus. The lesser 
curvature is the “ Magenstrasse,” the 
gastric street, as it is called by Aschoff and others. The contents of the 
stomach are impelled against the lesser curvature and propelled along its 
surface by the force of the muscular contractions of the emptying stomach. 
When the lines of force exerted by the contraction of the stomach are mapped 
out, it is apparent that they tend to converge along the lesser curvature. 

The gastric ulcers in these experiments formed after the establishment of 
surgical duodenal drainage, which drained the alkaline bile and pancreatic 
juices away from the pylorus where they are normally present and precluded 
the possibility of their regurgitation into the stomach. The ulcers were found 
on the lesser curvature, the part of the stomach which bears the brunt of the 
trauma resulting from the process of emptying the acid chyme from the 
stomach. 

In the experiments with jejunal patches in the stomach strikingly similar 
results were obtained. Patches, with one exception, transplanted into various 
situations in the normal stomach remained unchanged for long periods. The 
exception was an ulcer that formed on a patch in the lesser curvature. 
Patches were then subjected to the altered conditions induced by surgical 
duodenal drainage. Except for a superficial erosion on a patch in the anterior 
wall of the stomach, patches in all sites except the lesser curvature remained 
normal. In three of five experiments typical subacute and chronic ulcers 
developed on patches in the lesser curvature. Patches of jejunum have been 
transplanted to an unaccustomed acid environment. This they withstood 



Fifi. 10 . — Growing edge of mucosa in a healing 
jejunal ulcer seven days after gastro-enterostomy 
(x6o) (Group 8). 
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fairly successfully in the normal stomach, although one ulcer did form on a 
patch in the lesser curvature. Even following surgical duodenal drainage, 
they withstood the still more inimical environment fairly well except on the 
lesser curvature. Ulcers formed on three of five patches in this region. The 
patches may well have served as points of least resistance in the stomach. 

In the seventh group of experiments the formation of ulcers in the jeju- 
num following surgical duodenal drainage was followed rontgenologically. 
Ulcers were depicted well in the examinations, but no abnormalities in con- 



Fig. ii. — Healing ulcer after gastro-duodenostomy (Group io). 


traction or emptying of the stomach were detected as bearing a causal tela- 
tionship to the ulcer. 

In the eighth group of experiments, healing of ulcers induced by surgical 

duodenal drainage 'followed simple gastro-enterostomy. In all cases the 

gastro-enteric stoma was made large so as to drain the greater pait of tie 

gastric contents through it. The stoma was made in a loop of jejunum 

only a short distance from that containing the ulcer and too far away r 

the point of duodenal anastomosis with the ileum for regurgitation of al 'a i 

as far as the gastro-enteric stoma to occur. The gastro-enteric stoma appa^ 

rently drained 1 most of the acid chyme from the stomach and, by decreasing 

the amount of acid chyme ejected through the pylorus and the force wr^ 

which it was ejected against the original ulcer, relieved the strain upon 

ulcer and allowed it to heal. This explanation seems to be substantiatec 

* • * The new 

the formation of the new ulcer at the gastro-enteric anastomosis. 

ulcer formed in the efferent loop opposite the stoma at the point where 

acid chyme emptying through the gastro-enteric stoma impinged n ec 

against the wall of the intestine. 
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In the experiments of the ninth group, ulcers in the jejunum occurred 
in a few experiments in which surgical duodenal drainage was established 
after a part of the stomach had been resected. Alkali had been excluded 
from the field, as in the ordinary type of surgical duodenal drainage. Ulcers 
did not form as often as before and those found were not chronic. The 
lesions were more like erosions than chronic peptic ulcers. Other experiments 
were cited in which ulcers were found after ligation of the common bile 
duct. Jaundice followed and possibly other upsets occurred, but probably 
the most important change locally in the duodenum was the exclusion of the 
alkaline bile from its lumen. Ulcers were found but here again they were 
not chronic. The alkaline bile had been excluded but the alkaline duodenal 
secretion and pancreatic juices were still present. 

In the last group of experiments three methods of inducing healing of 
chronic ulcers were cited. Gastro-enterostomy with exclusion of the pylorus 
induced healing by completely protecting the ulcer from the acid chyme. 
This method was originally employed by Mann. Healing was also induced 
by operations in which the alkali in the duodenum was drained back again 
into the area of the chronic ulcer. In such experiments the acid chyme was 
still ejected against the ulcer, but nevertheless the. introduction of alkali into 
the area was followed by healing. In the eighth group, healing of the ulcer 
occurred after gastro-enterostomy which did not introduce alkali into the 
field of the ulcer but did lessen the amount and the force of the ejections 
of acid chyme against the ulcer. 

In all the experiments, the formation of chronic peptic ulcers of the 
stomach, duodenum and jejunum followed the withdrawal of alkali from the 
stomach and intestine into which it emptied, and the site of the ulcer in each 
case was determined by the point at which the forces of acid ejections con- 
verged. Healing of the ulcers ensued when measures were taken to re-intro- 
duce alkali into the region of the ulcer or when the forces of the acid ejections 
of the stomach were diffused or counteracted. The recognition of these 
factors may prove to be of some value in the etiologic and therapeutic con- 
sideration of clinical peptic ulcer. 

SUMMARY 

Some of the literature on experimental peptic ulcer has been briefly 
summarized and the characteristics of acute and chronic and healing peptic 
ulcers described. Ten groups of experiments have been studied. 

The inherent power of the normal stomach and duodenum to heal was 
verified. In a group of twenty experiments, subacute and chronic ulcers 
occurred in the intestine just distal to the pylorus in ioo per cent, of experi- 
ments following surgical duodenal drainage. It was found that surgical 
duodenal drainage retarded the healing of denuded areas in the stomach, 
especially on the lesser curvature. In the experiments of this nature typical 
subacute and chronic ulcers formed on the lesser curvature in as high as 62.5 
per cent, of experiments. Large numbers of patches of jejunum of whole 
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thickness and with intact mesenteric circulation when transplanted into 
various regions in the walls of the stomach remained normal, except for one 
experiment in which an ulcer formed on a patch in the lesser curvature 
of the stomach. Patches that had remained normal for long periods were 
then subjected to the altered conditions following surgical duodenal drainage. 
Except for a superficial erosion on a patch in the anterior wall no ulcers 
formed on patches in other situations than the lesser curvature. In three 
of five experiments chronic ulcers formed on patches in the lesser curvature. 

Rontgenologic studies were made of chronic ulcers induced by surgical 
duodenal drainage. Ulcers were well depicted by fluoroscopic and rontgeno- 
graphic examinations, but no disturbance in the motor mechanism of the 
stomach could be detected as having a causal relationship to the formation 
of ulcer. 


In a group of chronic ulcers following surgical duodenal drainage, healing 
was induced by gastro-enterostomy. The formation of new ulcers in the 
efferent loop demonstrated that the large gastro-enteric stoma had assumed 
the greater part of the load of draining the acid chyme from the stomach. 
The original ulcers, being thereby proportionally relieved of irritation, healed. 

In a few experiments ulcers followed certain other procedures which 
decreased the amount of alkali present in the duodenum. In experiments of 
the last group healing of chronic ulcers followed the re-introduction of alkali 


into the region of the ulcer. 

In the author’s experiments the formation of chronic peptic ulcers of the 
stomach, duodenum and jejunum followed the withdrawal of alkali from the 
stomach, and intestine into which it emptied, and the site of the ulcer m 
each case was determined by the point at which the forces of acid ejections 
converged. Healing of the ulcers ensued when measures were taken to 
re-introduce alkali into the region of the ulcer or when the forces of the acid 
ejections of the stomach were diffused or counteracted. The probable bear 
ing of the recognition of these factors in the etiology and treatment o 


clinical peptic ulcer was mentioned. 
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TREATMENT OF ACUTE CHOLECYSTITIS * 
By Henry Otto Bruc.geman, M.D. 

of 1'out Wayne, Ind. 


Acute cholecystitis may be compared to acute salpingitis in that it rarely 
kills if treated conservatively. Surgical writers are prone to compare it to 
acute appendicitis, but this comparison is not in consonance with the clinical 
facts. Acute appendicitis is a lethal disease because it so frequently results 
in diffuse peritonitis. Acute cholecystitis does not cause widespread perito- 
nitis unless a perforation occurs early in the attack and the contents of the 
gall-bladder are spilled into the free peritoneal cavity, fortunately such a 
perforation is a rare event. When the gall-bladder is acutely inflamed it is 
very quickly walled off — the liver, omentum, parietal peritoneum and trans- 
verse colon form a barrier against the spread of infection. W. J. Mayo 1 
speaks of this protective process and also states that the escape of septic 
material from the gall-bladder, and bile-ducts has a tendency to set up a 
rather mild form of peritonitis. Deaver and Burden 2 attribute the rarity 
of acute perforation to both the protection of surrounding structures and to 
the fact that the bile tension in the gall-bladder is never high. 

Occasionally cholecystitis requires surgical treatment during the acute 
attack, but it is my conviction that as a rule the operation should be avoided 
until the signs of active inflammation have disappeared. However, the patient 
belongs in a hospital under the observation of a surgeon. Rest, morphine, 
ice packs and the administration of large quantities of water and glucose 
suffice, in almost every instance, to limit the inflammatory process. The 
specific action of glucose in combating the effects of damage to the liver 
has been emphasized again by the work of Mann and Magath . 3 In the 
severer gall-bladder infections glucose should be given intravenously. Oper- 
ation is indicated in any case when the diagnosis is questionable or if a 
perforation is suspected. The gravest danger in this conservative treatment 
is the possibility of a mistaken diagnosis ; I have seen acute appendicitis, 
mechanical ileus and a perforated ulcer diagnosed as cholecystitis and absten- 
tion from operation practiced. I have lost patients who were operated upon 
in the acute stage of cholecystitis and I now believe that these patients might 
have lived had operation been postponed. Wilkie 4 has shown that acute 
inflammation of the gall-bladder is frequently associated with signs of infec- 
tion at the base of the right lung, and in my experience pneumonia is one 
of the chief causes of death after operations performed during the acute 
attack. I have had one death from acute perforation of the gall-bladder, this 
perforation was recognized early, but permission to operate was refused. 
I am advising a conservative course in all types of acute inflammation of the 
gall-bladder if I believe that the disease is limited to the organ and its imme- 
diate neighborhood. As a matter of fact, no finite mind can distinguish 

o 

* Read before the Western Surgical Association, December 9, 1927. 
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between most cases of acute catarrhal inflammation and an empyema. When 
I am impelled to operate during the acute stage the gall-bladder is usually 
so damaged that I perform a cholecystectomy. I admit that my pre- 
operative intentions are usually to do a simple drainage operation, but I have 
not found a cholecystostomy to> be an easy procedure in these cases. 

The literature of no other abdominal, inflammatory condition presents 
so wide a difference of opinion, among surgeons of experience, as to the indi- 
cations for operation. And among those who advocate immediate interven- 
tion there is a marked divergence of views as to the operation of choice. 

In an English text-book we find Walton 5 comparing cholecystitis to 
appendicitis and insisting upon immediate cholecystectomy. He claims that 
if the operation is performed within twenty-four hours of the onset that it 
is as free from danger as the corresponding one performed for appendicitis. 
Bland- Sutton 0 asserts that to operate for acute cholecystitis and not remove 
the gall-bladder is as reprehensible as operating for gangrenous appendicitis 
and leaving the appendix. A “ Leading Article ” 7 in the British Medical 
Journal commented on this assertion and stated that “ the practice of this 
operation (cholecystectomy) is admittedly no less beneficent in the acute 
forms of gall-bladder disease than when the infection is of slight intensity, 
but a warning is given of the danger of irreparable harm from injury to 
the ducts or vessels. Symonds 8 vigorously refuted these statements claiming 
that they are not based on correct pathology and are inconsistent with clinical 
experience and he concluded that urgent operation is- never called for. 
Moynihan 0 waits when possible until the interval and then removes the gall- 
bladder. Wilkie 10 is of the same mind, but in patients over sixty years of 
age, if the symptoms do not show evidence of subsiding within thirty-six 
hours of the onset of the attack, he operates and drains the gall-bladder. In 
younger subjects if the acute symptoms do not subside after a few days and 
when there is an empyema of the gall-bladder, he operates and, as a rule, 
does a cholecystectomy. 

In France the Lyons school, led by Leriche and Cotte, insist that this 
disease should be treated by an immediate cholecystectomy. The subject was 
discussed at two sessions of the Lyons Surgical Society 11 in I9 2 3- ^ a PP ears 
from this discussion that the conduct which then prevailed in France was 
to practice a minimum of intervention during the acute attack, in an emer 
gency a cholecystostomy was performed to be followed by a secondary cioe 
. cystectomy. At one of these sessions Chalier 12 reported two cases of acute 
cholecystitis, one grave and the other serious, treated by immediate 
cystectomy and closure of the abdomen without drainage. It is notable t ia ^ 
the advisability of this procedure was not questioned. A critical review ^ 
the more recent French literature convinces me that Soupault a 
Thalheimer 13 are correct in stating that the present tendencies in France a 
in favor of an intervention without delay in the course of a serious a 
of acute cholecystitis. In fact, I have not been able to find a French sur |F^ 
who is now advocating abstention from operation; however, the natuie o 
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intervention is still the subject of active discussion. Lecene now leeognizes 
that cholecystectomy has undeniable advantages in acute cholecystitis, but as 
it may be dangerous, in many of these cases he is content to practice a 
cholecystostomy under local anaesthesia. Pauchet 13 recently recommended 
drainage in the acute stage to be followed, after the infection has disappeared, 


by the removal of the organ. This is also the opinion of Mocquot, 10 but 
Berger 17 appears to believe that the second operation is unnecessary. Cuneo 18 
has taken the position, which seems to be fairly common among French sur- 
geons, that if the whole gall-bladder wall is involved in the inflammatory 
process (pancholecystitis of Lecene) that drainage alone is not enough to 
stay the progress of the acute disease. Gaudin 10 is impressed by the results 
of immediate cholecystectomy and believes that the subserous removal during 
the acute stage presents no notable difficulties for any operator, however 
lacking in experience he may be. Savariaud 20 believes that both operations 
have their indications but he also practices cholecystenterostomy in cer- 
tain cases. 

Most German surgeons, if we can believe their most recent system of 
surgery (Heller 21 ), postpone operation until the interval and they feel that 
operation is only indicated by progressive phenomena. In March, 1927, 
Diihrssen 22 stated that this is the practice at the Bei'lin Charite where opera- 
tion is performed eight days after the disappearance of the last acute symp- 
toms; perforation, icterus with grave infection and involvement of the peri- 
toneum being the absolute indications for interference during the attack. 
Interest in this question was stimulated by the conservative papers of 
Enderlen 23 and Hotz which were presented at the 1923 meeting of the 
German Surgical Association. Hotz demonstrated that, in the cases reviewed, 
the mortality of operation performed during the attack was double that of 
operation performed during the remission. In 1924, the Medizinische 
Klinik 24 published the results of a questionnaire, covering this subject, which 
had been submitted to the leaders of German Surgery. A careful reading of 
the replies convinces me that most of these men are not as conservative as 
the above statement would indicate. While the majority of them prefer post- 
poning operation until the acute stage has passed, practically all of them 
operate if the symptoms are unusually severe or if an empyema is sus- 
pected. This appears to be the position of Enderlen, Kuttner, Kappis, 
Schmieden, Perthes, Anschuetz, Laewen 24 and Koerte. 25 Operation with 
them is almost a synonym for cholecystectomy. Kirschner 26 is the chief Ger- 
man protagonist of early cholecystectomy. He believes that the operation is 
easier to perform during the stage of active inflammation and he advances 


the naive reason that the patient is more willing to submit to operation during 
the acute attack. Kirschner does not urge operation within the first hours 
after the patient is admitted to the hospital, but usually takes one day for 
pre-operative preparation. Stich 24 holds that operation is justifiable only in 
the first twenty-four or forty-eight hours of the acute seizure. 

American surgeons are likewise diverse in their views on this subject. 
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Haggard- 1 states that the rarity with which patients ever die from an acute 
cholecystitis when left alone should compel us to avoid operation in the 
acute stages, which is notoriously dangerous. McGuire 28 laments the fact 
that there is no general rule to guide us in these cases, unless the cholecystitis 
is attended by symptoms which cause alarm he is in favor of waiting until 
the acuteness of the infection subsides. Two authors discuss this topic in the 
same number of a surgical periodical. Deaver,- in one article, writes that 
when possible operation should be deferred until the subsidence of the 
acute attack, but if interference is demanded the acutely inflamed gangrenous 
or perforated gall-bladder should be removed whenever possible. Cave, 20 
the other essayist, advises waiting to see if there is a “ cooling off,” but if 
after thirty-six or forty-eight hours the symptoms do not improve, a chole- 
cystostomy is indicated, and he warns of the grave danger of removing 
“ the especially acutely inflamed partially gangrenous or ruptured gall- 
bladders.” Bunts 20 remarks that no operation should be performed in the 
case of an acute attack unless empyema is suggested; when the patient’s 
condition is grave a cholecystostomy should be done. Lyons and Judd 21 
write, in 1923, if the condition is acute it is better to wait until the attack 
subsides before operation. W. J. Mayo 22 recently described a method of 
performing cholecystectomy in acute cholecystitis. In 1925 there were fifty- 
four operations at the Mayo Clinic 32 for acute cholecystitis, fifty-one were 
cholecystectomies and three were cholecystostomies. Behrend 34 teaches that 
one should not operate for empyema of the gall-bladder until the temperature 
has been normal for several days and the gall-bladder is freely palpable with- 
out pain. Muller 25 does not approve of immediate operation in acute empy- 
ema, ordinarily he delays operation until the temperature reaction and pulse 
rate are falling and the symptoms of rigidity and tenderness become localized 
in the gall-bladder region. It is the general practice at the Massachusetts 
General, according to Richardson, 20 to let the attack quiet down and the 
patient recover his balance before operating unless some feature of the cases 
makes it particularly urgent. Lewis 27 informs me that about the same prac- 
tice obtains at the Johns Hopkins Hospital and he feels that in most instances 
the urgent cases should be drained. Archibald 2S writes that at the Royal 
Victoria Hospital they usually prefer to wait, unless threatening symptoms 
are present suggesting gangrene, that is unusually rapid pulse and prostration 
and then they do nothing more than a simple drainage. Archibald remarks : 

“ I consider cholecystectomy in acute cholecystitis as unwarranted danger. 
Crile 20 does not like to operate during the acute attack, but inasmuch as it 
is rather difficult to foresee whether or not a rupture may occur, he generally 
operates and drains the gall-bladder. “ In going over our gall-bladder statis- 
tics here,” he writes, “ we have been rather impressed by the large percentage 
of cures following a cholecystostomy in these cases.” McArthur 40 is of the 
opinion that operation may be delayed for a few days if the pulse tempeta- 
ture and subjective symptoms permit. He believes that if the patient is in 
good condition, a cholecystectomy should be done; if in despeiate con- 
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clition, with toxaemia and gangrene, drainage is advisable. Coffee 11 has no 
general or set rule letting each case he governed by itself. 

In conclusion I wish to express the hope that some day surgeons will 
be fairly unanimous in their views on the treatment of acute inflammations 
of the gall-bladder. It is obvious that we can follow whatever plan of 
treatment we may choose in the mild attacks of the disease and it will make 
but little difference in the outcome. Certainly, it is only in severe cases that 
the question of operation becomes of major importance. At present I feel 
that I have ample support in my position that operation is very rarely 
indicated. 
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POINTS IN THE TECHNIC OF OPERATIVE REMOVAL 
OF KIDNEY STONES* 

By Edwin Beer, M.D. 
of New York, N. Y. 

FROM THE SURGICAL SERVICE OF SIT. SINAI HOSPITAL 

In the course of many years of work in the removal of kidney stones, 
in which many hundreds of cases have been operated upon, I have been able 
to gradually work out a more and more satisfactory technic. The object 
of the kidney stone operation is, to remove all calculous material and at the 

same time to spare the 
kidney as much as pos- 
sible, so that its func- 
tional parenchyma is 
damaged not at all or but 
slightly. 

Before approaching 
the operative treatment 
of kidney stones, the 
surgeon must know 
whether the patient’s kid- 
ney is infected or not; 
whether it is sufficiently 
preserved to be a use- 
fully functioning organ, 
and is worth saving ; 
whether the other kidney 
is able to carry on, should 
a nephrectomy be neces- 
sary. Also, whether the 
involved kidney is the 
only kidney that the 
patient possesses. All 
these factors are of great 
importance, and must be 
borne in mind by the operator. For instance, if a kidney is infected and 
the stone is removed by nephrotomy, sutures passed through such a nephroto- 
mized kidney may lead to secondary diffuse kidney infection, so that the 
kidney must be subsequently sacrificed. Moreover, if the stone is in a soli- 
tary kidney, such kidneys should be handled very gingerly and not dislocated 
from their normal positions, the operation being done in situ. Then, too, if 
the functional tests show that the organ is practically negligible and full of 
pus, unless one finds adequate parenchyma at operation it may be advisable 

to remove the kidney and the stone together. 

* Read at the Academy of Medicine, December 21, 1927. 
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Fig. i. — U nilateral renal lithiasis illustrating types of stone removed 
by pyelolithotomy, with N-ray control of exposed kidney in operating- 
room, complete removal being obtained in this way. 
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In looking over a series involving 271 stone cases between the years of 
1921 and 1925, I find that in 18 per cent, the kidneys were so badly destroyed 
that it was inadvisable to save the organ. In 5 per cent, of the cases, owing 
to the fact that the other kidney was badly diseased or that the stone was in 
a solitary kidney, the stones were removed without dislocating the organ. 
In all the other cases, the operation of choice was pyelotomy or nephrotomy, 
or the two operations combined. Of late, pyelotomy is becoming more and 
more popular on my service, even though it is frequently associated with 
a small nephrotomy incision, which may be used not only for extracting 
small calculi in the calyx, 
but also for drainage of 
the kidney pelvis. In 
reviewing my personal 
very recent records, in 
38 kidney stone cases 
there were 23 pyelolith- 
otomies, 6 pyelolithoto- 
mies combined with 
nephrotomies, one 
nephrolithotomy and 8 
nephrectomies. This 
very definite swing 
toward pyelotomy for 
all cases is entirely due 
to our X-ray control of 
the exposed kidney on 
the operating table, 
which makes for complete removal of all stone material. Moreover, the 
operative approach through the pelvis meets the other desideratum mentioned 
above — it spares kidney parenchyma. 

To carry out these two principles — to remove all the calculous material 
and to spare as much kidney parenchyma as possible — it is necessary to make 
an adequate exposure, a real surgical exposure of the kidney, which I find 
is best done through an inverted “ S ” incision in the lumbar region, begin- 
ning close to the eleventh rib at the margin of the erector muscle and passing 
obliquely down through the lumbar space between the crest of the ilium and 
the last rib. Paralleling the last rib, it should extend forward and downward 
in front of the anterior spine as far as is necessary to get an adequate 
approach. The kidney being exposed through this incision, is gradually 
liberated from its perinephric fat; adhesions to the upper pole should be 
carefully ligated before being cut, and then the kidney can usually be com- 
pletely liberated and dislocated unless there are contra-indications to this 
procedure. This usually permits the operator to raise the organ well up to 
the muscular or skin plane. Having exposed the kidney in this way, the 
ureter should regularly be exposed and a double loop of heavy catgut should 
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moved by pyelolithotomy, with X-ray control of exposed kidney in 
operating-room, complete removal being obtained in this way. 
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be thrown around the ureter to constrict its lumen, which prevents fragments 
which may break off from the stone or stones slipping into the ureter and 
subsequently causing obstruction or symptoms due to the existence of frag- 
ments in either the lumbar or the pelvic ureter. 

With the kidney well exposed, the great majority of stones can be 
removed, often without fragmentation, by a posterior pyelotomy incision, 
which if necessary can be prolonged (usually without striking any sizable 
vessels) well into the adjacent parenchyma. If an abnormal vessel interferes 
with this approach, it can usually be pushed aside, and only rarely has to be 
ligated. Occasionally it may be simpler to make an inferior pyelotomy 
approach, dislocating the lower pole cephalad and incising the pelvis on this 
surface. Much more rarely is one compelled to do an anterior pyelotomy, 
pushing the vessels out of the way, or even without dislocating the vessels. 

The removal of the stone or stones through the pyelotomy incision, though 
often very simple, at times may be most difficult. For instance, in a very 
stout patient with a small movable stone, after dislocating the kidney one 
may not be able to recognize the site of the stone, even though in the X-ray 
picture it seemed to be in the pelvis. In such cases, the stone having escaped 
into a more or less dilated calyx, it is often easier to replace the kidney and 
follow up the ureter to the pelvis and do a pyelotomy in situ, allowing the 
finger or a stone curette or forceps to locate the stone, and then extracting 
it. In other cases, the numerous stones scattered throughout the calices may 
be difficult to remove, as the neck of a calyx which harbors stones may be 
stenosed and one can not feel with one’s fingers the calculi retained in such 
a calyx. With an X-ray film of the exposed kidney taken then and there 
(to which I expect to refer later), the location of these stones can readily be 
ascertained 1 and they can be removed with ease through a small nephrotomy 
incision. There are other cases in which the stone is pyramidal in shape, 
with the base of the pyramid in the calyx and the apex extending into the 
pelvis, where it may be united with a well-formed pelvic stone. To try to 
deliver the base of such a stone through a narrow caliceal neck is liable to 
damage the adjacent kidney tissue. And in these cases again it is wise to 
make a small nephrotomy incision and deliver the stone through this incision. 

All in all, it is surprising how readily one can deliver through a large 
pyelotomy kidney stones of the most remarkable and distorted shapes by 
gently twisting and rocking the stone as the kidney is firmly held. And 
these forceps deliveries, if gently carried out, can often be done without any 
damage to the stone, without any fragmentation, and without any real injury 
to the kidney itself. Fragmentation, which used to be dreaded because of 
the danger of leaving pieces of stone in the kidney, occasions no such feelings 
since X-ray control is available. 

After I have cleared out such a kidney by the above manceuvres, I regu- 
larly wash out the organ with a strong stream of water introduced through 
a large catheter, so as to clean out any sand or fragments from the pelvis or 
calyces. To avoid wetting the patient as well as the operator during this 
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irrigation, a suction tube is placed in the wound, which takes up the water as 
rapidly as it runs out alongside the catheter, either from the nephrotomy or 
the pyelotomy incision. Having apparently removed all the stones and all 
the fragments, during the last three or four years I at first controlled the 
completeness of my operation by fluoroscoping the kidney. (Brewer, 
Braasch.) This has not proven very certain and reliable, and repeatedly small 
stones — even one to two dozens — have been removed from the kidney 
directly after the fluoro- 
scopic examination had 
shown that the kidney 
harbored no more cal- 
culi. Since Ouinby had 
such excellent results 
with films, I have given 
up fluoroscopy and taken 
pictures for immediate 
development close to the 
operating room of all 
cases of this type. And 
though up to date I have 
had not more than 24 to 
30 of such controls 7 on 
the operating table, the 
value of this cooperation 
with the X-ray depart- 
ment is so great that no 
patient with a compli- 
cated stone in his kidney 
is taken to the operating 
room for its removal 
without making sure that 
such X-ray control is 
available and ready. 

Naturally, in patients with single small stones in the pelvis of the kidney, 
or even in the calyx, we do not insist upon such X-ray control. Nevertheless, 
during recent years probably 30 cases fell into the category of those that 
should be controlled on the operating table and frequently when the operator 
had the impression that all stones were removed, the X-ray film proved him 
to be incorrect and located one or more stones in some part of the kidney, 
which the operator had not been able to detect. These stones were then 
almost regularly removed by a nephrotomy into a closed calyx, or by reexplo- 
ration of the pelvis proper. 

The importance of this control cannot be exaggerated, as any fragments 
left behind make for an incomplete operation. And moreover, there is noth- 
ing more disheartening to a surgeon than to have operated, for instance, 

t Four more cases have been thus controlled in the last month. 
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Fig. 3. — Bilateral renal lithiasis illustrating types of stone removed 
by pyelolithotomy with X-ray control of exposed kidney in operating- 
room, complete removal being obtained in this way. 
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for three or four stones which are definitely present in the X-ray, and at the 
end of the operation have only one such stone to show his patient. Years 
ago, before we had this valuable adjunct, whenever I was in this predicament 
and had not recovered all the stones I made a stab nephrotomy, hoping that 
what was overlooked might come out through or alongside the tube following 
subsequent irrigations. In one case where I was particularly chagrined to 
find only one stone when four small stones had been shown in the X-ray, 

the three other stones 
were recovered in this 
way. However, this 
good luck does not 
always follow a nephrot- 
omy, and X-ray control 
has done away with this 
haphazard method of 
looking after our 
failures. 

If the pyelotomy 
approach is impossible, 
due to the adhesions 
about the pelvis and 
short pedicle, or due to 
the distribution of the 
stones in the paren- 
chyma, it may be neces- 
sary to do a primary 
nephrolithotomy to reach 
the calculi scattered 
through the kidney. For 
these wide nephrotomies, 
as opposed to the small 
nephrotomies associated 
with pyelolithotomy, it is 
well to control the bleeding from the kidney parenchyma, lest the patient, in 
the course of the operation, lose an excessive amount of blood, as is so fre- 
quently observed in most operating rooms where nephrolithotomies or explora- 
tory nephrotomies are performed. To avoid loss of blood — in other words, to 
do the operation under almost complete ischcemia — I have thrown a soft rubber 
tube about the kidney pedicle, crossing the two loops of the rubber tube on 
the anterior surface of the pedicle, and at the crossing placing an artery 
forceps. This constriction of the pedicle prevents loss of blood from the 
kidney, and one can incise far and wide, making a complete exploration, even 
from pole to pole, without any risk of hemorrhage on the operating table. 
In one such case I found scattered through the pelvis and calyces over fifty 
bizarre-shaped oxalate stones, many of them looking like jackstones, which 
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Pic. 4. — -Bilateral renal lithiasis illustrating types of stone removed 
by pyelolithotomy, with X-ray control of exposed kidney in operating- 
room, complete removal being obtained in this way. 
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could not possibly be delivered from the pelvis, as it was impossible to deliver 
the organ adequately. 

Having removed the stones from these cases by wide nephrotomy, an 
X-ray film can readily be taken, even though the organ cannot be well dislo- 
cated. However, one may have difficulty in getting a complete picture due 
to the fact that it is hard to introduce a film well into the patient’s body and 
so cover the whole kidney. It should be noted that in taking these exposures, 
a marker (either a 
needle, or an artery for- 
ceps, or both) should be 
placed upon or in the 
k i d n e y, to mark the 
upper or lower pole and 
to give the operator some 
idea of the relative dis- 
tance any overlooked 
stones may be from the 
marker. 

Many of these kid- 
neys which have been 
the site of stones are 
liable to be adherent to 
the perinephric fat, and 
as one attempts to de- 
liver them the capsule of 
the kidney is stripped 
back, w h i c h, if one 
finally succeeds in de- 
livering the kidney, com- 
pile th<=> nnpratnr if Fig. 5. — Bilateral renal lithiasis illustrating types of stone removed 

pcio uic upcidLUt, it lie by pyelolithotomy, with X-ray control of exposed kidney in operating. 

attempts to do a pvelot- room > complete removal being obtained in this way. 

omy, to first cut through the reflected capsule, then the adherent perinephric 
fat, and then the fat surrounding the pelvis of the kidney, and finally the 
pelvis itself, before reaching the stone. This complicated situation, however, 
is readily met if one bears in mind the pathological and the anatomical con- 
ditions created by stripping back the capsule. 

After doing a nephrotomy in this way, the open vessels on the cut surface 
can readily be tied by passing a suture on a fine needle armed with catgut 
around the exposed vessel twice, and then tying it. It is always wise to use 
as few sutures as possible in closing the nephrotomy incision, both to avoid 
infecting the parenchyma, as most of these kidneys harboring stones are 
liable to be mildly infected, as well as to avoid strangling too much of the 
kidney parenchyma, which may convert what was a fairly useful organ into 
a functionally poor one. If the capsule is still adherent, it may be possible 
to make use of the resistance that it offers and apply mattress sutures of 
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chromic gut to close the incision, taking a few sutures well in from the 
convexity and a few more nearer the convexity. If, however, the capsule has 
been stripped back, no such support is present to prevent sutures cutting 
into the parenchyma ; and in these cases it is important to underpin sutures as 
described by me $ some years ago, either with fat, fascia or muscle, which 
absolutely prevents any cutting into the parenchyma when the sutures are 
tied. It seems to me that these double chromic gut sutures underpinned with 
fat, etc., strangle less tissue than the mattress sutures; and even in those 
kidneys with capsules attached, I am inclined to use this type of underpinned 
suture, rather than the mattress suture. 

After one is satisfied that all fragments are recovered, and after one has 
sutured the kidney incision, the rubber ligature on the vascular pedicle is 
loosened, and the replaced kidney is compressed in situ with gauze for a few 
moments, to be sure that no active bleeding is taking place. In some of these 
cases, especially the badly infected ones, it may be wise to leave a small 
calibred tube through the partly sutured nephrotomy incision in the pelvis; 
and this also may be indicated when it is impossible to accomplish an abso- 
lutely perfect suture haemostasis to avoid disruption of the rest of the sutured 
wound in the kidney. 

As far as the pyelolithotomy incision itself is concerned in the first group 
of cases, it seems to be quite immaterial whether the pelvis is carefully closed 
by sutures or not. Repeatedly the pelvic incisions made in this way have 
not leaked though no closure has been made, and on the other hand some 
pelves which have been carefully sutured and then covered with fat have 
leaked for days after the operation. In general, one places some plain 
catgut sutures in the pelvic wall to approximate the incision, especially if a 
wide pyelotomy has been made. If a redundant pelvis has been excised 
and a pyeloplasty performed, it is regularly carefully sutured. 

Before closing the pelvis on the wide nephrotomy incision, the double 
loop on the ureter should be removed, after careful palpation of the ureter 
above this loop, as every once in a while one finds a stone fragment in this 
short piece between the pelvis and the ligature. This can either be squeezed 
up into the pelvis and removed, or it can be scooped out with a small blunt 
spoon. In closing the parietal wound, it is wise to provide some drainage 
with a rubber dam, so that one has control of whatever leakage or bleeding 
may take place, and if a tube has been placed in the nephrotomy incision it 
should be long enough to emerge well out of the wound, for self-evident 
reasons. 

JBeer, E. : Surgery, Gynaecology and Obstetrics, November, 1923. 
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CYSTOSCOPY REACTIONS 
By H. L. Wehrbein, M.D. 
of Brooklyn, N. Y. 

FROM TUB UROLOGICAL DEPARTMENT OF BELLEVUE HOSPITAL OF NEW YORK CITY 

Cystoscopy reactions, that is rises of temperature with various concomi- 
tant symptoms after cystoscopy, are common. To our knowledge, there are 
no definite data which make the exact incidence of cystoscopy reactions clear, 
but the majority of observers agree that such reactions are not only common, 
but that they may also be severe. There are a few statements in the litera- 
ture which almost deny their occurrence provided proper precautions are 
taken, but these statements may be due to the fact that the authors considered 
only very severe reactions with bad end results. In the Urological Service 
of Bellevue Hospital cystoscopy reactions have been fairly common. Bad 
end-results have been rare, but in quite a number of cases the reactions have 
been disturbing nevertheless. Some patients have become alarmed and have 
refused further cystoscopic examinations and treatments; in many instances, 
varying degrees of discomfort and pain have followed cystoscopy. 

One may question whether cystoscopists are taking all possible precautions 
against reactions. To do so they must know the fundamental causative fac- 
tors. With the hope that some light may be shed on this subject, an 
investigation into the more immediate causes for cystoscopy reactions and 
disturbances has been made. 

The urological literature contains many more or less vague warnings 
against the indiscriminate use of cystoscopic and pyelographic examination 
methods. Very little has been said which is. definite and unequivocal. It is 
perhaps easiest to present the various opinions classified as to the points of 
maximal importance. 

Almost everybody stresses the importance of sterile procedure and many 
contributions have been made to insure at least relative asepsis for cystoscopy. 
First, let us consider the instruments. The cystoscopes in common use can- 
not be sterilized in a bacteriological sense, but the new cystoscope by Leiter 1 
is said to be sterilizable by heat, and Joseph’s new cystoscope has at least a 
sheath which may be boiled . 2 Young’s new cystoscope allows for aseptic 
manipulation after its introduction . 3 The ureteral catheters also cannot be 
absolutely sterilized without quick deterioration. The various methods of 
chemical sterilization are all open to criticism, especially if the lumen is not 
particularly cai'ed for. There are no catheters made to our knowledge which 
can be boiled for a sufficient length of time to insure sterility. The danger of 
contaminating the catheters during their handling has been cleverly obviated 
by Grant , 4 who uses sterile paper covers, and by Kidd , 3 who uses “ silk petti- 
coats ”. The above-mentioned instrument by Young is the only one which 
takes care of two common areas of contamination, namely the rim of the 
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ocular which is contaminated by the eyebrows and in turn contaminates the 
hands, and the light cord connection which in all other instruments is not 
sterile to begin with. As to the patient, few authors demand a strictly aseptic 
preparation, i.e., shaving and scrubbing of the genital area followed by an 
antiseptic application. T. he urethra of the male joatient cannot be made 
sterile unless the most meticulous preparation is carried out. Therefore 
unless the most thorough and persistent efforts are made, combining all or 
nearly all the suggestions set forth, cystoscopy is never an aseptic undertaking. 

The advice as to trauma is usually couched in general terms suggesting 
care and celerity. The admonition not to use too much pressure in filling 
a kidney pelvis for pyelography has been generally accepted and is followed 
by the employment of gravity for this purpose. Joseph 0 apparently alone 
lays particular stress on the importance of trauma. He uses a special small 
cystoscope of size No. 15 F. and advises the routine use of small instruments 
even if the optic field is small and the technic much more difficult. 

The pyelographic media in use and as used at present rarely cause severe 
reactions. These solutions are hardly discussed any more in this connection, 
very much in. contrast to the former vehement criticisms of collargol and 
similar solutions, as the former are but little irritating and may be boiled 
without deterioration. The present attempts to introduce lipiodol and similar 
heavy emulsions do not seem to find followers. 

The double pyelogranr is still a debatable procedure. The ban placed 
upon it a few years ago by Keyes, 7 Braasch, s and others has been lifted by 
some workers providing certain precautions are taken, but apparently it is 
still looked upon with misgivings by many. 

The more specific contra-indications against simple cystoscopy and pyelo- 
graphy vary so greatly that little can be gained from their restatement. 
Warnings not to examine cystoscopically patients with prostatic hypertrophy 
may be contrasted with the advice offered by others to thus examine all such 
patients before operation. Some employ cystoscopy early in the treatment 
of pyelitis while others warn against cystoscopy during high temperature or 
the existence of an acute infection of the urinary tract. In tuberculosis many 
authors warn against pyelography, some warn against ureteral manipulations, 
and some even against the introduction of a rigid instrument into the male 
urethra. Westerborn 0 reports seven cases in which the introduction of a 
sound or a cystoscope produced miliary tuberculosis, resulting in death ; all 
these cases suffered from genital tuberculosis aside from the kidney infection. 
Keyes 7 warns specifically against pyelography in hydronephrosis unless the 
patient can be operated upon immediately, should it become necessary. Many 
authors think an infected bladder a contra-indication to ureteral instrumen- 
tation and others advise not to touch the normal ureter in cases of unilateral 
kidney infection. Klika 10 and Narath 11 have tried to elaborate technical 
procedures to make ureteral manipulations safe under these conditions. 
Braasch 12 warns against the catheterization of a single kidney and ureter 
and illustrates his warning with reports of fatalities. Prostatitis is not 
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particularly mentioned as a contra-inclication against cystoscopy, but acute 
cases rarely necessitate cystoscopy. The chronic prostatic infections, how- 
ever, which are so commonly found concurrent with bladder and kidney 
infections, surely should have a bearing on the question of cystoscopy 
reactions. 

It is difficult to attack a problem of this kind experimentally at first. 
But a previous analysis of cases cystoscopically examined under definite 
conditions promised some elucidation and was therefore undertaken. The 
influence of asepsis on the percentage of cystoscopy reactions cannot be clari- 
fied in this manner, but the question of trauma — a factor which depends 
greatly on the operator — could be solved by the comparison of different oper- 
ators and their results. The material collected also throws some light on 
certain debatable contra-indications and contains a few cases which are 
remarkable from our present point of interest. 

The cases which form the material for this report have been personally 
observed in the wards of Bellevue Hospital. All the cystoscopies which are 
considered include ureteral instrumentation, some with and some without 
pyelography. The technic used was uniform except for slight individual 
variations. Thorough scrubbing of the hands, cleansing of the genital area 
with soap and water, formaldehyde sterilization of all instruments, immer- 
sion of the cystoscope into mercury oxycyanide solution before use, and 
medication of the patient with hexamethylenamin were routinely employed. 
All solutions and all instruments which could be boiled were sterilized by heat. 

Nothing was considered a positive cystoscopy reaction in this report unless 
the temperature rise within twenty-four hours exceeded the highest tempera- 
ture of the three preceding days by two degrees F., and unless no other cause 
for the rise in temperature could be found. Other symptoms and signs as 
hematuria, dysuria, pain in the kidney region, and so forth were taken 
cognizance of, but were not recorded as reactions per se. 

The examinations of three operators only, members of the resident staff, 
are included in the group. Each man had about the same amount of experi- 
ence in urological work. All of them were well versed in urethral manipu- 
lations. Their particular work was observed in the hope of finding in their 
technic an explanation of variations in their reaction percentages, should 
such occur. 

Altogether there were 328' cystoscopies with 63, or 19.2 per cent., reac- 
tions. The three operators used the same technic as far as sterility was 
concerned; they differed, however, in skill and judgment. Operator No. 1 
was relatively insistent on complete investigations, though prolonged and diffi- 
cult, and considered a patient’s discomfort less than operators No. 2 and 3. 
His skill in instrumentation was average. Operator No. 2 was more com- 
posed and more considerate of the patient. His skill was fair and his touch 
more delicate than that of the first operator. Operator No. 3 possessed 
unusual skill and gentleness in manipulations, and exercised good judgment 
concerning the length of cystoscopic procedures. Operator No. 1 had 35 
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reactions in 134 cystoscopies or 26.1 per cent., operator No. 2 had eleven reac- 
tions in 62 cystoscopies, or 17.7 per cent., and operator No. 3 had 17 
reactions in 132 cystoscopies, or 12.8 per cent. Of course the quality of 
the operator is to a certain extent imponderable, but these differences in 
results can hardly be explained in any other way than by reference to indi- 
vidual skill and judgment. All three operators used the same instruments on 
patients whose pathological conditions were much the same in all three groups. 

An attempt was then made to group the whole material according to 
different viewpoints, hoping that this would throw some light on the situation. 
The first grouping, namely into males and females, did this rather strikingly. 
There were 281 males with 61 reactions, or 21. 7 per cent., and 47 females 
with two reactions, or 4.2 per cent. The most plausible explanation for this 
very marked discrepancy lies in the anatomy of the urethra. The forcible 
straightening out of the tract in the male must exert a great deal of traction 
and pressure on the bulb and on the posterior urethra; the prostate and the 
bladder neck are also necessarily traumatized. On the other hand, the female 
urethra is relatively very short, is easily instrumented, and does not have a 
prostate. This suggests that the percentage of reactions from infections 
of the, upper urinary tract are apparently far less common than from infec- 
tions of the lower tract. Of course it is very difficult actually to draw the 
line between lower and upper tract infections, but we are here concerned only 
with the starting point, and about this there can be little doubt. The addi- 
tional analysis of a small group of observation cystoscopies in which the 
ureters were not touched tends to confirm this. Of 33 cystoscopies in males 
by the previously mentioned observers seven, or 21.2 per cent., were followed 
by a reaction. 

The question' whether or not a previous infection of the urine would pre- 
dispose toward cystoscopy reactions also arose. Separating the material 
into two groups, with non-infected and with infected urine, we get the 
following results: Non-infected cases: 189 with 41 reactions, or 21.7 per 
cent.; infected cases: 139 with 22 reactions, or 15.8 per cent. It is possible 
that our separation is not absolutely accurate ; it is based only on the micro- 
scopic examination of the urine for pus. The classification seems to show 
that infection of the urine per sc does not increase the risk of cystoscopy. 
If the difference of 6 per cent, is significant at all, it is in favor of the infected 
cases. Immunity, local or general, may be responsible. Many of the cases 
had unilateral kidney infections, and in all these cases the other ureter was 
catheterized, but there has not been a case where the other kidney has been 
known to have become infected through the examination. 

Whether pathological conditions of the urinary tract have anything to do 
with cystoscopy reactions is answered by the following computation. Patho- 
logical cases : 279 with 55 reactions, or 19.7 per cent. ; normal cases : 49 with 
8 reactions, or 16.3 per cent. This does not seem to be a significant differ- 
ence. The normal cases are those which proved to be quite negative from a 
urological viewpoint, but include some cases whose prostatic secretions were 
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not examined microscopically. The pathological cases include almost every 
condition encountered in urological practice. 

The difference between the percentage of reactions due to pyelographic 
procedures and due to mere ureteral manipulations is not great. There were 
251 pyelograms with 52 reactions, or 20.7 per cent., and 77 instances of 
ureteral manipulations only with 11 reactions, or 14.3 per cent. This seems 
to indicate that a pyelogram means a slight additional risk in reference to 
cystoscopy reactions. The fact that the catheters remain in the ureters a 
longer time may be partly responsible for this, as in our hospital pyelography 
necessitates the transfer of the patient to a stretcher and to another room. 

There are only a few double pyelograms in this group, since it is the pres- 
ent policy to greatly restrict this procedure. Of 12 double pyelograms 5 
were followed by reactions, i.e., 41.7 per cent. This not only points to the 
inadvisability of double pyelograms, but also accentuates the fact previously 
mentioned that the pyelogram per sc represents an additional injury. 

Of 24 complete cystoscopic examinations on cases with tuberculous kidney 
lesions only four were followed by a cystoscopy reaction. Many of these 
cases had genital tuberculosis in addition. The group is small, but it seems 
nevertheless that bad results must be relatively uncommon in such cases. 

When the discrepancy between males and females in incidence of post- 
cystoscopic reactions became evident, the question of the status of the pos- 
terior urethra and of the prostate in reference to cystoscopy reactions was a 
natural one. Fortunately the male group contained a number of frank chronic 
prostatitis cases. There must have been many others, since prostatitis is an 
exceedingly common complication in infections of the urinary tract, but the 
cases referred to here are only those in which prostatitis was the major 
pathological condition. Of 18 such cases, 7 showed a temperature rise after 
cystoscopy. It is unfortunate that this point was not watched more closely 
from the start, but the high percentage figure of 38.8 per cent, is con- 
vincing enough. 

The warning not to employ cystoscopy if the patient has a high tempera- 
ture — let us say over 102 F. — has been ignored twenty-one times in this 
series. There were no untoward consequences. The temperature elevations 
were due to diverse causes including pyelonephritis, pyonephrosis, and renal 
tuberculosis. In pyogenic conditions it has not been an uncommon observa- 
tion to see the temperature drop after cystoscopy, especially if the affected 
kidney pelvis had been drained and irrigated. 

The group contains two cases with bad results following pyelography. 
The first case was that of a young male whose chief complaint was pain in 
the lower abdomen. His urine contained no pus and his temperature was 
normal. Nothing was found except an abnormally large inferior calyx of the 
right kidney as seen in the pyelogram. His temperature rose to 104.8’ F. 
during the next day and five days later his right kidney was explored. 
Multiple cortical abscesses were found; decapsulation was followed by 
recovery. 
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The second case was that of a middle-aged male whose chief complaint 
was pain in the left kidney region. Cystoscopy revealed good function of the 
right kidney and poor function of the left. Pyelogram showed a deformed 
pelvis on the left side, which led to the diagnosis of tumor of the left kidney 
pelvis. The patient developed anuria during the following day which per- 
sisted in spite of vigorous medical treatment. He died on the fifth day with 
uraemic symptoms. The permission for autopsy could not be obtained. 

There was also a case in which the ureter was perforated in an attempt 
to pass an impacted ureteral calculus. The intended pyelogram showed the. 
opaque solution in the peri-ureteral tissue. There were no bad results, not 
even elevation of temperature or pain. 

Reviewing the material presented, it seems to be clear that cystoscopy 
reactions are due to trauma plus infection. It is quite possible of course that 
infection per sc might set up a febrile reaction, but trauma seems to be such 
a strong contributory factor that it should be given almost equal weight. 
It seems that the attitude toward infected cases should be the same as toward 
the non-infected cases; we should strive to prevent additional infections in the 
former as well as to prevent primary infection in the latter. In view of 
the fact that most reactions are almost immediate and short-lived bacteremias 
due to organisms being introduced into the blood stream by trauma of the 
lower urinary tract, it seems to be a highly promising undertaking to attempt 
the reduction of these organisms to a minimum. Such an attempt is being 
made now in the Urological Service of Bellevue Hospital, and a report will 
be published after a large number of cystoscopies have been observed. 

The question of trauma should then receive a careful inquiry. Aside from 
the utmost gentleness and accuracy, no specific advice occurs to us with the 
exception of Joseph’s counsel to use instruments of as small a calibre as will 
permit the necessary examination. 

CONCLUSIONS 

1. The presence of infectious organisms and trauma are the most impor- 
tant factors in the causation of cystoscopy reactions. 

2. Cystoscopy reactions are far more common in men than in women. 

3. The skill and gentleness of the operator play an important role in the 
incidence of cystoscopy reactions. 

4. Elevated temperature and infection of the urinary tract, with exception 
of acute prostatitis are not absolute or even common contra-indications to 
cystoscopy. 

5. Cystoscopy should not be undertaken lightly, pyelography is still more 
serious than simple ureteral catheterization, and double pyelography should 
be performed only under the pressure of unusual circumstances. 
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THE ABDUCTION TREATMENT, A STANDARD PROCEDURE 
FOR ALL FORMS OF FRACTURE AT THE HIP- JOINT* 

By Royal Whitman, M.D. 
of New York, N. Y. 

It has long since been amply demonstrated by reports from many 
sources that the result in fracture of the neck of the femur is more directly 
determined by the efficiency of the treatment than is that of other fracture. 
Furthermore, that in a comprehensive sense the abduction method is the only 

means by which efficient treatment 
may be applied : 

Because it is the only method 
practicable for elderly and aged 
patients : 

Because it is the only method 
by which resistant deformity may be 
definitely corrected. 

Because it is the only method by 
which the security of apposition 
essential to repair of the transcervi- 
cal fractures may be assured. 

Since, therefore, the method is 
mechanically adequate, since its 
effects are physically demonstrable 
and since it is under single control, 
it fixes the responsibility for the 
opportunity for repair and therefore 
establishes a standard to which treatment must eventually conform. None of 
the statements that support this conclusion has ever been questioned by any 
one qualified by training and experience as a practical critic. 

The abduction treatment simply because it is efficient and in accord with 
that of all other fractures presents a complete contrast to the established 
teaching and practice. This teaching, which was formulated by Sir Astley 
Cooper early in the last century, is summarized in a modern treatise on frac- 
tures as follows : 

“ The ideal object of treatment, restoration of form and function, is 
rarely to be attempted or even sought. The first indication is to save life, 
the second to get union, the third to correct or diminish displacements.” 

The treatment, in theory at least, was to be adapted to the patient and 
to the character of the injury. 

To save life one would disregard the fracture in the interest of the 
patient. 

* Read before the New York Surgical Society, November 23, 1927. 
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Fig. 1. — The characteristic attitude of fracture of the 
neck of the femur. 
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An intracapsular fracture being incapable of repair, the diagnosis relieved 
the surgeon from all responsibility for the result. 

Extracapsular fractures were regarded as of little therapeutic importance 
because, in the words of an authority, “ they get well anyhow under good or 
bad treatment.” 

Deformity, if it assured apposition, must be protected, “ for to break up 
an impaction was a surgical crime.” 

Although to save life was the first consideration, the death rate has been 

very high, rising to 63 per cent, in 
one series of cases, while the func- 
tional results have been almost in- 
credibly bad. According to Smith, 
“ no matter whether the fracture is 
within or external to the capsule, 
whether it has united by ligament or 
bone, shortening of the limb and 
lameness are the inevitable results.” 

Function, it may be noted, re- 
ceived no consideration either in 
immediate treatment or after care, 
or even in the analysis of the final 
disability. A good result implied 
simply security in locomotion, and 
from this standpoint, according to the 
report of the British committee, the 

Fig. 4. — The after-treatment. Frequent changes result in but 23 p 61 cent, of the 

patients actually treated might be 

1.11 extension at the hip end the flexion at the knee. dass j fie( | as sat i s f actovy . 

In recent years there has been a reaction from the conventional routine in 
favor of immediate operative intervention for fractures of intracapsular type. 

The most radical of these procedures is that advocated by Koenig ( Zcnt . 
f. Chir., April 24, 1924). He concludes from anatomical and pathological 
investigations, that defective nutrition will prevent repair. Consequently in 
order to forestall failure, he removes the head and fashions the upper extrem- 
ity of the neck into an oval, weight-bearing extremity. 

The more common type of operation is that of bone-pegging, of which 
the latest exponent is Hey Groves ( Br . J. Surf/., January, 1927). This in 
contrast to Koenig’s operation is based on the proposition that lack of apposi- 
tion and not deficiency in blood supply is the cause of failure and that union 
may be assured by adjusting the fragments and fixing them by a peg of beef 
bone. The operation is difficult. It is limited in its application to patients 
of the most favorable class and except in expert hands is either impracticable 
or of doubtful utility. There is, furthermore, the technical objection, that 
disintegration of tissue is very common in fractures of this type. This, if 
not extreme, may not prevent eventual repair if contact persists. If, how- 
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ever, a peg had been inserted, the fragments would in this event be held apart 

by the means designed to appose them. 

The third and most conservative of the operations, if it may be classed as 


such, is Cotton’s artificial impaction 
( Snrg ., Gyncc. and Obst., Septem- 
ber, 1927). In his original paper it 
was stated that a complete intracap- 
sular fracture never united under 
mechanical treatment, while an im- 
paction assured union. Therefore by 
inducing a secondary impaction one 
might reproduce the conditions favor- 
able to repair. This is accomplished, 
after the fragments have been 
apposed by manual traction, abduc- 
tion and inward rotation, by repeated 
blows with a heavy mallet over the 
suitably protected trochanter until 
there is a sensation of something 
giving way, and evidence of greater 
security, which indicates a successful 



impaction. The limb is then fixed 
by a double plaster spica in extension, 
abduction and inward rotation for the 


Fig. 5. — Typical transcervical fracture before treat- 
ment by the abduction method. (See Fig; 6.) 


usual period. As an independent procedure, secondary impaction is open to 
criticism both on theoretical and practical grounds. 

Failure of union, if the opportunity for repair has been assured, is most 



Fig. 6 . — The same fracture three months later, 
showing the security assured by long contact and 
progress of repair. 


reasonably explained by lack of nutri- 
tion and is usually accompanied by 
loss of substance. A primary fracture 
without displacement should interfere 
but little with blood supply as com- 
pared to complete separation of the 
fragments, and since nutrition can not 
be improved by further injury, the 
only merit of secondary impaction 
must be security of apposition. Cotton 
states that this is greater than can be 
obtained by the abduction method, 
which permits slipping of the frag- 
ments. From an extended experience 


it may be stated that if displacement occurs it is evidence of the faulty appli- 
cation of the method, since security is assured by bony contact. Full ana- 


tomical abduction requires a neck of normal length. If it had been shortened 
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by the “ giving way ” incidental to impaction complete abduction would not be 
practicable and therefore the anatomical fixation would be less secure. The 
question, therefore, is of the actual physical effect of malleting the trochan- 
ter, which in the absence of any evidence other than Rontgen pictures is a 
matter of conjecture. Indeed, it would seem in view of the small area of the 
fragments that the giving way might be more reasonably explained by 
lateral distortion or displacement than direct penetration. 

It may be noted that in Doctor Cotton’s figure illustrating the plaster 
spica, the limb is fixed in extension, inward rotation and approximately 30 

degrees of abduction. I conclude 
from observation that this attitude is 
fairly representative of the abduction 
treatment as it is ordinarily applied. 
Certainly the angle is as great as can 
be attained in the cases in which no 
anaesthetic is employed. It seems fair 
to conclude therefore that Cotton’s 
success may be accepted as further 
evidence of the inherent capacity of 
the tissues for repair when oppor- 
tunity is assured by utilization of the 
mechanics of the hip-joint. 

The most recent and authoritative 
contribution to the literature from 
this standpoint is that of Lofberg 
( Zcit . f. Chir., August 27, 1927), 
who at a recent meeting of the North- 
western Society of German surgeons 
presented a large number of patients 
illustrating the results of the abduc- 
tion treatment as a routine of hos- 
pital practice. The number of patients treated was 264 — 88 males, 176 
females. Seventy-eight per cent, of the patients were over fifty-five years 
of age, the youngest seventeen, the oldest ninety-five. One hundred and 
seventy-two of the fractures were intracapsular. In these cases bony 
union and good function was attained in 67.5 per cent. Ninety-two 
were extracapsular, in all of which union and satisfactory function was 
attained. The death rate was 6 per cent. In the majority of the cases 
general anaesthesia, practically an essential to complete abduction, was not 
employed and the period of fixation was but eight weeks. These points 
were noted in the discussion by Anschutz, who stated that he had obtained 
union in 90 per cent, of the cases of intracapsular fracture by a more rigorous 
application of the treatment. If, however, one accepts Lofberg’s results as 
fairly representative, they indicate that Koenig’s operation is unjustified, that 
primary bone-pegging is indicated only in exceptional instances, and that 
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Pig. 7. — A so-called “walking case" of incom- 
plete fracture, showing the outward rotation of the 
shaft on the neck. A type of deformity that can be 
corrected only by the abduction method. (See Figs. 
8 and 9.) 



THE ABDUCTION TREATMENT 


artificial impaction, at best a supplement to the abduction treatment is unneces- 
sary when the anatomical splinting has been utilized to best advantage. 


It may be noted that these opera- 
tions represent three divergent inter- 
pretations of the old teaching. Cotton 
is particularly insistent on the thera- 
peutic distinction between the intra- 
and extracapsular fracture in order 
to define the scope of artificial im- 
paction as one of five alternatives 
that in his opinion may be employed 
with advantage in the treatment of 
fractures at the hip. 

Primary operative treatment, 
although not of great importance 
from a numerical standpoint, has 
been considered at some length be- 



cause it obscures the main point at Pic 8 __ After forcible reduction iUustrating the 
issue, which is to establish a standard attitude of the limb. (See Fig. 7.) 


of efficiency in the place of standardized neglect. The abduction treatment is 
the exponent of this reform because it is adequate to apply surgical principles 



Fig. 9. — The final result. Compare with Fig. 7. 


in a comprehensive sense. Thus, 
being unhampered by the restrictions 
of conventional teaching the type of 
fracture is of interest only from the 
standpoint of prognosis, the two 
extremes in this regard being the 
subcapital fracture and the fissured 
fracture at the base. 

Even if the prospect of repair 
were as dubious as it was once 
thought to be, one would still apply 
the abduction treatment in order to 
protect the patient from exhausting 
pain, from infected bed sores and 
the other dangers of persistent dor- 
sal recumbency. 

The primary essentials for a 
standardized treatment are surgeons 
qualified by training and experience 
to apply it. 

The objections to the abduction 


treatment, apart from those based on the ancient teaching, as well as the 


various modifications in its application, may be best explained either by a 
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misunderstanding of the mechanical principles involved or by lack of training 
in plaster technic. 

It may be emphasized, therefore, that the fixation of the fragments is 

accomplished by anatomical splinting 



■ ' v > 


Vi 


f 




Fig. io. — Fissured fracture at the base. See Fig. n. 


and that the function of the plaster 
spica is simply to hold the limb in 
the attitude that makes the internal 
splinting efifective. Consequently that 
the close adjustment and compres- 
sion required for effective support by 
an external splint are not essential. 

The plaster spica is the only 
form of support at general command 
and fortunately it is by far the most 
effective and comfortable of all 
splints. It is in fact, what may be 
called its mobile quality that has 
made efficient treatment practicable 
for patients of the class in which 
“ the saving of life ” was formerly 
the first consideration. The plaster 
spica is applied in full abduction to assure fixation by bony contact; in full 
extension to utilize the most resistant part of the capsule and to assure 
normal lordosis; in slight inward rotation to check the tendency toward the 
prevailing deformity and to prevent 
the possible inclusion of the capsule 
between the fragments. The long 
spica has the great advantage that 
the patient may be turned and trans- 
ported as “ one piece ” and that 
movement of the sound limb is not 
restrained. The thoracic part is of 
advantage in equalizing the leverage 
of the abducted limb. It is applied 
over a thick covering of sheet wad- 
ding and need cause no constriction 
of the chest whatever. If desirable 
the front may be removed down to 
the pelvis, leaving the lateral sup- 
ports, but this is rarely indicated. 

Since these advantages in a comprehensive sense can not be assured by 
any of the numerous modifications that halve been suggested, and since what 
may be termed the orthodox method has stood the test of time, it should be 
accepted as a standard in future teaching. f 

t The application of the abduction treatment is described in full detail in the 
Annals of Surgery for January, 1925. 



Fig. 11. — The fissure closed by forcible abduction. 
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Since fracture of the neck of the femur is now treated as an entity the 
results should be estimated from the same standpoint, for certainly nothing 
is more firmly established both in the professional and lay mind than that a 
“ broken hip,” in an inclusive sense, entails irreparable disability. 

In Lof berg’s cases 65 per cent, were intracapsular. On the other hand, 
in 341 cases recently reported by Stebbing ( Br . J. Surg., October, 1927) only 
hi, or 33 per cent., were of this type, yet the average age of the patients, 
who were inmates of a poor law infirmary, was over sixty-nine years, a period 
of life at which, according to Sir 
Astley Cooper, this is the charac- 
teristic fracture. 

If the two types of fracture 
be fairly equal in number, and if 
union may be attained in 67 per 
cent, of those of the neck proper, 
and in all of the others, the prog- 
nosis for fracture at the hip 
under efficient treatment will 
compare favorably with that of 
other fractures of the lower 
extremity in patients of the 
same class. 

In a certain proportion of the 
transcervical fractures, defective 
nutrition will prevent repair in 
spite of favorable opportunity. 

In such cases there is usually an 
accompanying loss of substance 
that would embarrass function 
even if bone-pegging were suc- 
cessful. Consequently, what has 
been called the reconstruction 
operation is usually indicated. This consists essentially in providing a new 
bearing surface by separating the trochanter at its base and transplanting it 
at. a lower level to the outer side of the shaft in order to restore the leverage 
of the abductor muscles. The head of the femur having been removed the 
improvised neck is inserted in the acetabulum. (Fig. 12.) 

This operation has the great advantage over bone-pegging that security in 
locomotion, since it is not dependent upon the doubtful capacity for repair, 
is assured within a definite period. 

It will appear, therefore, that with an adequate primary treatment and 
an effective operation in event of failure, fracture of the neck of the femur 
may be considered as fairly under surgical control. 
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SUSPENSION OF THE FOOT IN TREATMENT OF POTT’S 
FRACTURE WITH PERSISTENT POSTERIOR 
DISLOCATION OF ASTRAGALUS* 

By John C. A. Gerster, M.D. 

of New Yoitic, N. Y. 

Pott’s fracture with splitting off of the posterior surface of the tibia 
had special attention called to it in 1914 by both Cotton, 1 whose name is 
often used in connection with this type of ankle-joint fracture, and Kellogg 

Speed, 2 who termed it a “ lipping ” 
fracture. Speed’s figures showed 
that lipping fracture occurred in at 
least 10 per cent, of ankle fractures, 
and that good results, as demon- 
strated by skiagrams, were not ob- 
tained in more than four-sevenths of 
the cases treated. 

Treatment depends on clinical 
recognition of the condition, imme- 
diate reduction under anaesthesia, and 
enforced dorsal flexion of the foot 
on the leg. To quote Cotton’s most 
recent statement : 3 “ The lesion in- 
volves a break of the fibula, at or 
close to the joint level, a break of 
the inner malleolus, and a breaking 
away of the back edge of the tibia. 
Commonly enough the tibial wedge 
and the malleolar fragment are 
broken away in one piece, but even 
more often in two separate fragments ... If the dislocation is reduced, 
then so are the fractures . . . Once we regard this clearly as a backward 
deformity of the foot, a lesion corresponding to Pott’s, which is an outward 
luxation ... we shall do much better . . . There are (other) refinements 
of reposition . . . and if reduction is carried out with this in mind, we are 
going to avoid at least some of the calamities attending upon failure of 
adequate reduction.” 

In brief, according to Cotton we are dealing with a backward dislocation 
which can be reduced early and kept locked in forced dorsal flexion. . 

Regarding after-treatment, Cotton says : “ It is that of Pott’s fracture 
save that early mobilization is absolutely essential and no weight should be 

* Read before the Southern Surgical Association, December 13, 1927. 
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Fig. x. — Anteroposterior view of fracture of the 
ankle with persistent posterior dislocation — Cotton's 
fracture — Speed’s lipping fracture. 


Fig. 2 .- — Lateral view of fracture of the ankle with persistent posterior Fig. 3. — One week after injury and two days after suspension of foot, 
dislocation — Cotton's fracture — Speed's lipping fracture. 


SUSPENSION OF THE FOOT IN POTT’S FRACTURE 
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borne upon the foot for at least seven or eight weeks.” 1 During convales- 
cence theie is a tendency foi the callus to yield and permit a certain amount 
of recurrent posterior dislocation, as is shown by Cotton’s statement that in 
the after-treatment (after removal of the plaster) protective ambulatory 
splints should be worn for six or seven weeks, and that these splints should 
be rigged with a laced leather across the face of the tibia, low down, to guard 
against forward slipping under weight. 

That such manipulative reduction is not invariably possible is shown by 
Speed’s advice to resort to subcutaneous extra-articular nailing where manipu- 
lation fails,- and by Dowd’s 
report 1 of his resort to a length- 
ening of the tendon of Achilles 
in two cases with persistent pos- 
terior backward displacement of 
the tarsus, in order to obtain 
adequate reduction. 

However, Cotton, in closing 
the discussion of his 1914 paper, 
said : “ With regard to cutting 
the tendon of Achilles I have 
done that in tarsal fractures, but 
I dislike to do it, because a cer- 
tain amount of atrophy is caused 
and it takes a while for the func- 
tion to come back. . . . Another 
reason why I dislike to do this 
cutting is that in putting the 
cases up in dorsal flexion, it is 
the Achilles tendon that is de- 
pended on. Some cases can not 
be treated without open opera- 
tion, which is undesirable.” 

Wilson and Cochran B advise Z-shaped tenotomy of the tendon of Achilles 
or application of continuous traction to the foot, with the comment that 
“ tenotomy in adults often leads of itself to considerable disability and the 
traction method is preferable, namely, a metal pin f over the os calcis in 
conjunction with a Thomas splint, using 15 to 25 pounds at first.” They also 
mention operative reduction. 

Roberts and Kelly suggest the use of traction by a Sinclair skate (plantar 
foot board) and adhesive plaster with pulley extension. Steinmann’s nail 
traction from the heel may be used also.f They advise that weight bearing 

fTo digress for a moment, the author would strongly advise against resorting to a 
Steinmann pin or other form of skeletal traction, as advised by some writers, as the 
parts invariably show extensive ecchymoses and Steinmann in his original paper expressly 
states that the pin must not pass through the “ fracture hrematoma ” because of the 
dangers of infection. 



Fig. 4. — One week after injury and two days after suspen- 
sion of foot. Anteroposterior view. 
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be postponed for from ten to fifteen weeks in severe cases and then very 
cautiously permitted. 

Kellogg Speed 0 also advocates nailing of fragments in correct position 
through a small skin opening. 

In a recent case of the writer’s, a stout, plethoric, middle-aged, alcoholic 
man, with this type of fracture, presented such an extensive ecchymosis and 
swelling of the ankle and 
leg that any operative 
interference would have 
been fraught with the 
gravest danger to both 
limb and life. Two 
attempts at plaster-of- 
Paris immobilization 
under general anaesthesia 
were unsuccessful; then 
simple maintenance of the 
foot in elevation was 
found to produce entirely 
effective reduction, the weight of the leg being sufficient to carry the lower 
end of the tibia backward into its normal position. Active flexion and exten- 
sion of the ankle was practiced almost from the first — an additional advan- 
tage over plaster-of-Paris immobilization. Plyperextension of the knee was 
prevented by suitably adjusted support. 

Henry DeF., aged sixty-two, sustained a Pott’s fracture of the left ankle, Feb- 
ruary 17, 1924, and was admitted to the Lenox Hill Hospital, service of Dr. DeWitt 



Fig. 5a. — Tracing offFig. 2, to'be compared with Fig. 10. 


GRAVITY 


SUSPENSION 



Fig. 5b. — Tracing of Fig. 6, showing effect of opposing forces 
of suspension and gravity in maintaining reduction and permitting 
active motion. 


Stetten. There was extreme 
ecchymosis and swelling in- 
volving the ankle and lower 
half of the left leg. X-ray 
revealed fracture of both 
internal and external mal- 
leoli, together with a chip- 
ping-off of the posterior 
articular lip of the lower 
end of the tibia. (Figs. 1 
and 2.) Two successive 
attempts at reduction in 
plaster-of-Paris (February 


18 and 20, respectively) were unsuccessful. February 22, suspension of the foot by 
means of adhesive plaster applied to the sole and posterior aspect of the heel i. produced 


1 1 have since had several cases in which simple suspension of the foot on the 
orthopaedic table, allowing the weight of the unsupported leg to have its constant effect 
during manipulation of ankle fractures, without anaesthesia, facilitated manipulative 
replacement of fragments and the subsequent application of plaster splints. 

Cotton 8 (Dislocation and Joint Fractures), in discussing fractures of both bones of 
the leg just above the ankle-joint, shows (Fig. 1036c, page 569) a sling of adhesive 
plaster for supporting the foot when using a posterior splint, evidently to prevent anterior 
angulation of the fragments. 
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an effective reduction. (Figs. 3 and 4.) The foot being elevated and fixed, the 
natural weight of the leg was sufficient to maintain reduction. Properly adjusted sus- 
pension under the knee-joint prevented hyperextension and yet did not interfere with 
maintenance of reduction at the ankle. At first, slight traction (five pounds) to the 
foot by means of a Sinclair skate was instituted. This proved to be superfluous and 
was discontinued after three days. X-rays taken on March 25 showed that reduction 
was maintained. During all this time free active dorsal and plantar flexion of the 
ankle was practiced. Suspension for five weeks was followed by physiotherapy for 
three weeks more. The patient was discharged on April 16, 1924. 

During the first week of hospitalization there was some fever, but this subsided. 
The patient was seen and examined three years later. There was no disability and he 
had good function. Figures 5, a and b, illustrate the mechanics involved. 

From the foregoing we consider that this method, which maintains reduc- 
tion and at the same time permits voluntary motion, possesses sufficient merit 
to be borne in mind and to he tried in severe types before resorting to Cotton’s 
method of plaster immobilization or to operative reduction. 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

Stated Meeting Held November 23, 1927 

The President, Dr. Frank S. Mathews, in the Chair 

RUPTURED POPLITEAL ANEURISM. ENDO-ANEURISMORRHAPHY 

RECONSTRUCTIVE TYPE 

Dr. Alfred Stillman presented a man, thirty-seven years old, colored, 
who noticed five weeks before admission to Roosevelt Hospital, August 3, 
1927, a small lump behind his right knee. The lump was not painful, but 
it had gradually grown larger and interfered with walking. Examination 
showed a swelling of the entire popliteal space, not tender but hot and semi- 
fluctuant. It looked like an abscess. There was no thrill felt or murmur 
heard over it and there was no expansile pulsation. The dorsalis pedis pulse 
was absent. Aspiration of the tumor obtained bright blood. His Wassermann 
returned four plus. 

August 9, 1927, a tourniquet was applied and an incision six inches long 
was made down the middle of the popliteal space. On incising the deep 
fascia, clots extruded. These were wiped out until a cavity presented with 
smooth shining walls and at the bottom a groove about three inches long 
connecting two orifices. With a vaselined silk stitch, starting proximal to the 
upper opening and ending distal to the lower, the edges of this groove were 
approximated. The tourniquet was loosened and a little bleeding occurred, 
soon stopped by one or two more stitches when the tourniquet was entirely 
removed. A second row burying the first was then applied and the wound 
closed with a rubber tissue drain. The cavity seemed too big and the skin 
too tight for closure in the method suggested by Matas. The dorsalis pulse 
was immediately felt and has continued present ever since. The patient made 
an uneventful recovery and was discharged September 6. 

Matas says the obliterative operation is the simplest, most conservative 
and safest of the radical operations for the cure of aneurisms of the extremi- 
ties. Since he has learned by increasing experience how to determine the 
efficiency or inefficiency of the collaterals by four practical and dependable 
tests, namely: (1) The hypercemia reaction or modified Moszkowicz color 
tests; (2) the preliminary occlusion of the main artery close to the proximal 
pole of the sac with pliable and removable bands; (3) oscillometric mano- 
meter, to determine the peripheral blood-pressure after temporary occlusion 
of the main artery, and lastly (4) the clinical evidence of a persistent circu- 
lation and nutrition of the peripheral parts in spite of the permanent absence 
of the peripheral pulses, he finds the indications for the reconstructive oper- 
ation less frequent. 

In reporting October 28, 1926, 478 operations, he said 80 per cent, were 
of the obliterative type and 20 per cent, of the reconstructive or restorative. 
Deaths directly attributed to the operation (apart from the aortic) do not 
exceed 4.5 per cent., the gangrenes 3.5 per cent., secondary hemorrhages 1.6 
per cent., and relapses in less than 1 per cent. 
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SPONTANEOUS HEALING OF OSTEOMYELITIS 

Dr. Richard Lewisohn presented a boy three years old who, when 
first seen in the Dispensary of Mount Sinai Hospital on July 15, 1927, gave 
the following history: Simultaneously with an attack of scarlet fever thirteen 
weeks ago the left leg began to swell from ankle to knee. He was in another 
hospital for four weeks, where a small subcutaneous abscess in front of the 
tibia was aspirated and a few drops of pus were obtained. His temperature 
was slightly elevated, ranging between 99 and ioo°. The left leg showed 
a slight thickening anteriorly. There was some tenderness on pressure on the 
anterior aspect of the tibia. The YVassermann reaction was negative. X-ray 
examination (Fig. 1) showed a destructive process involving the lower half 
of the tibia. The boy was subsequently admitted to the hospital. An X-ray 
picture taken August 16 showed about the same findings as those reported 
July 15. Under expectant treatment this process cleared up gradually and 
the boy was discharged from the hospital September 16. An X-ray examina- 
tion taken recently (November, 1927) shows a normal tibia. (Fig. 2.) 

Doctor Lewisohn presented this boy in order to show that in rare 
instances an osteomyelitis can heal completely without surgical interference 
and without formation of a sequestrum. 

Dr. Morris K. Smith showed three radiographs in connection with 
Doctor Lewisohn’s case and said that the patient, a boy of nineteen, applied 
at the dispensary of St. Luke’s Flospital in May, 1926. Fie had been ill for 
a month and had spent part of this time in bed. He described his illness as 
influenza followed by rheumatism. When he presented himself the right 
arm was swollen, the humerus felt thickened and was somewhat tender. 
There was no point of fluctuation and no marked redness. The first picture 
was taken in May, 1926, when he was first seen. Fie was afebrile and not 
suffering pain. He was followed for a month after which he disappeared 
from view. Fie finally showed 1 up in January, 1927, about eight months 
after the first radiograph and at this time his arm was clinically well. Fie 
had done rather strenuous exercise with the arm. The last picture taken 
showed the bone healed except for one small area, which, however, at some 
time may result in an abscess. 

Dr. Walter M. Brickner remarked that the text-books say very little 
concerning spontaneous recovery of acute osteomyelitis, but the literature is 
not entirely silent on the subject. Fie himself had referred to such spon- 
taneous cures about twenty years ago in “ Surgical Suggestions ”. A few 
years ago Frazier, of Edinburgh, expressed the opinion that acute osteo- 
myelitis in children that subsides spontaneously is almost invariably a 
pneumococcus infection. The speaker had seen a few cases of spontaneous 
subsidence of acute osteomyelitis in children and he had also seen two cases in 
adults in which a post-traumatic, localized, acute osteomyelitis went on to 
spontaneous recovery. In one of these cases an osteomyelitis of the lowei 
end of the radius was followed by an eventually fatal septic endocarditis. 
The local signs had completely disappeared and when the bone was explored 
a few weeks after the onset nothing was found. 

Dr. Howard I.iltentiial said that in cases of acute septic osteomyelitis 
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surgery is certainly required for the relief of tension. In the more chronic 
cases X-ray examinations may point the way to the proper surgical procedure 
such as the removal of sequestra. In the main the subject resolves itself 
into two headings: (i) That the septic cases require some form of drainage, 
and (2) that the more chronic ones should be observed and that local reten- 
tion should be relieved. Before the days of Rontgen, exploratory operations 
were distinctly more frequent than they are at present. 


THROMBOCYTOPENIC PURPURA— SPLENECTOMY 


Dr. Richard Lewisohn presented a boy, fifteen years old, who was 
admitted to Mount Sinai Hospital, December 21, 1925 He gave the follow- 
ing history: Following a tonsillectomy performed three years ago in the 
dispensary the boy had three profuse hemorrhages, requiring hospitalization 
for one week. During the last two years he has suffered from epistaxis every 
month which lasted for about one week. A tooth extraction two years ago 
was followed by bleeding over a period of twelve hours. 

The status was essentially negative. Liver and spleen were not palpable. 
There were numerous ecchymotic spots on the legs. Blood examination 
(Doctor Rosenthal) presented the following findings: 


Haemoglobin, 83 per cent. 
Red blood-cells, 5,400,000. 
Color index, 0.7. 

White blood-cells, 14,500. 


Polymorphonuclear neutrophiles, 68 per cent. 
Polymorphonuclear eosinophiles, 2 per cent. 
Lymphocytes, 27 per cent. 

Chyelocytes, 3 per cent. 

Platelets, 52,000. 


Bleeding time three and a half minutes; no clot retraction within twenty- 
four hours. Coagulation time five and a half minutes. Tourniquet test 
negative within five minutes. 

On the day following the admission several petechiie were noticed on the 
lips and in the mouth. 

December 25 he bled freely from the buccal mucous membranes. Many 
petechise were observed on the soft and the hard palate. 

January 4 the stool contained blood. 

Splenectomy was performed January 16 through a left subcostal incision. 
The abdominal wound was sutured in layers. , A rubber tube was placed 
into the posterior angle of the wound. The patient was severely shocked 
following the operation, but improved rapidly after twelve hours. Pie 
developed a crop of petechia? on the chest and the right eyelids following the 
operation, which faded after a few days. Pie showed severe secondary post- 
operative anaemia a few days after the operation. 

He has been in perfect condition since he left the hospital. 

The blood picture (taken November iS, 1927) presents the following 
findings : 


Haemoglobin, 85 per cent. 

Red cells, 4,800,000. 

White cells, 7800. 

Platelets, 140,000. 

Polymorphonuclear neutrophiles, 42 per 
Polymorphonuclear eosinophiles, 4 per c 


Lymphocytes, 46 per cent. 
Monocytes, 8 per cent. 
Coagulation time, ten minutes. 
Bleeding time, one minute, 
cent. Tourniciuet test, negative, 

nt. Clot retraction, normal. 


The blood platelets are still slightly diminished. The rest of the blood 
picture is normal. 

Dr. Edwin Beer called attention to the fact that Doctor Lewisohn’s 
patient did not conform to the usual type of thrombocytopenic purpura in 
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view of the bleeding time being* only three and a half minutes. Duke some 
years ago emphasized the fact that in this type of purpura the bleeding time 
is usually prolonged. In some cases, after a slight prick of the finger or 
ear the bleeding continues for forty or fifty minutes; and even then has to 
be stopped by compression. 

At a recent meeting of the Bellevue Alumni Association, in which the 
speaker took part in the discussion on surgery of the spleen, he was able to 
report for the staff of Mount Sinai Hospital, 25 splenectomies for thrombo- 
cytopenic purpura, 22 being done in chronic and subacute cases and 3 for 
acute purpura. Of the former, all but one were saved; whereas of the 
latter, all died. These chronic cases are apparently very strikingly improved 
by splenectomy, if not absolutely cured. Some of the cases operated upon 
by the Mount Sinai Hospital staff have already run six years in perfect health. 


HAEMOLYTIC ICTERUS— SPLENECTOMY 


Dr. Richard Lewisohn presented a woman, forty-two years old, who 
was admitted to Mount Sinai Hospital, September 24, 1926. She had com- 
plained of general weakness and swelling of her legs during the last five 
years. She had lost 16 pounds in two years. Her haemoglobin, taken one 
year ago, was 45 per cent. It had fallen to 30 per cent, recently. There was 
no bleeding from the mucous membranes. 

She was a rather stout woman with a yellow color of her skin. The con- 
junctiva; were slightly icteric. No petechiae. The spleen was markedly 
enlarged, reaching down to the crest of the ileum and extending over to the 
median line. The notch of the spleen was palpable. The liver was palpable 
on deep inspiration. 

Examination of the blood (by Doctor Rosenthal) showed: 


Haemoglobin, 32 per cent. 
Red blood-cells, 2,672,000. 
White blood-cells, 3400. 
Platelets, 80,000. 


Polymorphonuclear neutrophiles, 75.5 per cent. 
Lymphocytes, 20 per cent. 

Reticulocytes, 8 per cent. 

Monocytes, 4.5 per cent. 


The fragility test showed an increased fragility of the red blood-cells. The 
Van den Berglr test presented the following : 

Direct: negative. Indirect: 1:83000. 1, 2 mg. per 100 cm. The urine 

was negative for bile. Urobilin was present; 24-hour specimen: 54 mgms. 
The blood chemistry was normal for the nitrogenous bodies. 

The stomach contents showed an anacidity (free acid, o, total acidity, 35). 

The liver function test showed no evidence of liver damage. 

Doctor Rosenthal’s conclusions were: The secondary anaemia, the 
increased fragility of the red blood-cells and the increase in the reticulated 
red cells suggest a haemolytic icterus. The low platelet count makes the 
prognosis better, if a splenectomy is performed. 

Two pre-operative transfusions of 500 c.cm. of citrated blood were given 
to the patient October 7 and October 10 and the haemoglobin was raised from 
32 per cent, to 60 per cent. 

October 15 a splenectomy was performed through a left subcostal incision. 
The abdominal wound was closed in layers and one tube was placed into the 
subphrenic space. 

The patient made an uneventful recovery. She is perfectly well at 
present. 

The blood examination (November 14, 1927) shows: 
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Polymorphonuclear neutrophiles, 59 per cent. 
Lymphocytes, 32 per cent. 

Monocytes, 9 per cent. 


Haemoglobin, 85 per cent. 

Red cells, 6,300,000. 

White cells, 8600. 

Platelets, 510,000. 

Fragility of red cells : No haemolysis, 0.8 per cent, to 0.6 per cent. ; partial 

, haemolysis, 0.58 per cent, 
to 0.38 per cent. ; com- 
plete haemolysis, 0.36 per 
cent, to 0.2 per cent. 

The fragility of the 
red cells is unchanged. 
The blood is otherwise 
normal. 

CARCINOMA OF THE 
CYSTIC DUCT 

Dr. Richard Lewi- 
sohn presented a 
woman, forty-two years 
old, who was admitted to 
the Mount Sinai Hos- 
pital, November 3, 1926. 
About six months ago 
the patient noticed a 
mass in the right upper 
quadrant, w h i c h has 
gradually increased in 
size. The m ass was 
always movable. She 
has complained of belch- 
ing and occasional vomit- 
ing. She has lost 15 
pounds during the last 
six months. 

Examination revealed 
a large, ballottable mass 
in the right upper quad- 
rant, reaching below the 
level of the umbilicus. 
Differential diagnosis 
rested between a very 
large, distended gall- 
bladder and a hydronephrosis. Cystoscopy did not reveal a very marked 
difference between the function of the right and the left kidney. The pyelo- 
gram showed no abnormality. X-ray of the gastro-intestinal tract failed to 
show any abnormality. 

Pre-operative diagnosis : Hydrops of gall-bladder, due to a stone in the 
cystic duct. 

November 16, in local anaesthesia, the abdomen was opened through a 
right upper rectus incision. A very large gall-bladder presented itself which 
had the size of a pear. The gall-bladder was aspirated, its contents were 
white. A mass was felt in the cystic duct. A typical cholecystectomy was 
performed. The resected specimen showed that we were dealing with a 
tumor of the cystic duct. The line of dissection had not gone quite beyond 
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Fig. 3. — Carcinoma of the cystic duct. 



MULTIPLE COMPLICATIONS FOLLOWING APPENDICECTOMY 

the tumor. Therefore the cystic duct was freed for another one-half inch to 
the level of its entrance into the common duct. Thus the dissection could be 
performed in healthy tissue. The base of the cystic duct was tied. The gall- 
bladder did not contain stones. No metastases were noted in the liver or 
in Winslow’s foramen. The abdomen was closed in layers, after a tube and 
a small packing had been placed in the abdomen. 

The pathological report showed present an early adenocarcinoma of the 
cystic duct with invasion of the gall-bladder wall. The patient made an 
uneventful recovery and has gained ten pounds since the operation. 

MULTIPLE COMPLICATIONS FOLLOWING APPENDICECTOMY 

Dr. DeWitt Stetten presented a girl, ten and one-half years of age, 
who was operated on at the Fifth Avenue Hospital, January 27, 1925, f° r a 
ruptured appendix. The wound was closed without drainage, but was subse- 
quently reopened and drains were inserted. Two days after operation a 
bilateral pneumonia developed, followed by a left-sided, upper, anterior 
empyema, for which a simple thoracotomy was done on March 9, 1925. The 
appendix wound gradually healed, but the empyema wound continued to drain 
with intervals of closure until March 18, 1925, when the reporter saw the 
patient for the first time. She then complained of cramp-like abdominal pains 
to' the left of the umbilicus, associated with vomiting. The child was very 
much emaciated. There was a solidly healed transverse scar in the right 
lower abdomen with no evidence of hernia. There was some sensitiveness and 
slight rigidity around the umbilical region, but no visible peristalsis nor 
palpable enterospasm. There was a small scar of an old empyema wound in 
the left fifth interspace at the anterior axillary line, with a slight purulent 
discharge from the posterior portion of this scar. There was some dulness 
over the left chest posteriorly with diminished voice and breathing. The 
temperature was slightly subnormal, and the pulse 120. The patient was 
vomiting. She was immediately referred to the Lenox Hill Hospital. After 
admission her vomiting and cramps ceased. May 23, the patient again began 
complaining of cramp-like abdominal pains, and again began to vomit. This 
vomiting continued, and May 25 the patient was operated on by Dr. P. K. 
Sauer, with a diagnosis of acute ileus due to post-operative peritoneal bands. 
A median incision was made and a definite band constricting a loop of ileum 
near the ileociecal region with several other bands binding down loops of 
ileum were found. The definite constricting band was divided between liga- 
tures and excised, and the other bands were also cut and excised. The 
abdominal wall was closed in the usual fashion. The following day the 
patient seemed much improved with only slight pain and vomiting. May 27, 
the patient again began to vomit, and on May 28, the vomiting having con- 
tinued with cramp-like pains around the umbilicus, the patient was reoperated 
on by Doctor Stetten with a reopening of the recent abdominal wound, and 
a slight extension upward of the incision. There was a loop of ileum found 
tied down by a definite fibrous band in the ileoceecal region. Numerous other 
loops were found bound down, kinked and adherent to the pelvis. The omen- 
tum was adherent to the anterior abdominal wall to the left of the recent 
incision. After separation of the omentum from the anterior abdominal wall, 
and resection of portions of it, the fibrous band constricting the loop of ileum 
was divided and the constriction released. The other bands binding down 
and kinking the loops of ileum in the pelvis were separated, and the abdomen 
was closed in the usual fashion. The patient stood the operation remarkably 
well considering her exhausted condition, and the vomiting ceased within 
twenty-four hours. The convalescence from the abdominal condition was 
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uneventful, with primary union of the larger portion of the wound, except 
for a small granulating area around the umbilicus. The empyema wound, 
which had healed, reopened with a considerable discharge of pus, and X-ray 
examination, including injection, showed a fistula running toward the apex of 
the chest. June 22, 1925, a thoracoplasty was done by extension of incision 
upward from the fistulous opening, and resection of two inches each of the 
fourth, third and second ribs. A large empyema cavity beneath these ribs 
was opened, which contained at least six ounces of thick greenish pus. The 
anterior wall of this cavity, made up of dense scar tissue, almost cartilaginous 
in consistency, was resected after the usual ligation of the intercostal vessels. 
The cavity, of which the upper portion corresponded almost to the apex of 
the thorax, was kept widely open by gauze tamponade. Thereafter the 
patient’s convalescence was uneventful. She was finally discharged from the 
hospital on September 2, 1925, with the abdominal wound closed and the 
thoracic wound almost healed. Her weight was 51 pounds. A moderate 
herniation of the centre of the median abdominal, and of the outer angle of 
the lateral abdominal incision has developed. Aside from' this the patient 
has remained perfectly well and her weight on discharge from the hospital 
has been doubled. 

The case is presented as an example of extreme endurance and of unusual 
toleration to a succession of insults to the organism. 

Dr. Frederic W. Bancroft said he had seen a similar case. The 
patient had an acute appendicitis, then a pelvic abscess which was drained; 
then she had a collection in the left lumbar gutter which was drained, a 
subphrenic abscess on the left side also drained, followed by empyema on 
the left side also drained. This patient is now well as far as is known. 

RESECTION AND RECONSTRUCTIVE ARTERIORRHAPHY FOR 
BRACHIAL ARTERIOVENOUS ANEURISM 

Dr. DeWitt Stetten presented a woman, age thirty-three years, first 
seen May 31, 1927, with a history of having been stabbed in the right cubital 
fossa May 7. There was profuse bleeding from the wound, which was 
sutured in the Beekman Street Hospital. The wound healed by primary 
union, but some difficulty in extending the arm persisted. The patient held 
the arm in a slightly flexed position. In the right cubital fossa, just below 
the three-quarter inch, healed, transverse scar, was a slight, tense swelling, 
with a distinct expansile pulsation and a definite thrill transmitted downward.- 
O11 auscultation a loud roaring bruit was heard, also transmitted downward. 
There was slight limitation to extension of the elbow, but flexion was almost 
normal. There was no swelling or cyanosis in the forearm, nor were any 
dilated veins noted. The radial and ulnar pulse could barely be felt at the 
right wrist, but both radial and ulnar pulse could be distinctly felt at the left 
wrist. The patient was referred to the Lenox Hill Hospital, and on June 6, 
1927, she was operated on by Doctor Stetten with a diagnosis of traumatic 
aneurism, possibly arteriovenous, of the right brachial vessels. Under an 
Esmarch bandage applied to the arm, a longitudinal incision was made 
over the tumor. The bicipital fascia was divided and a thin aneurismal sac, 
about the size of a small walnut, was exposed. The sac was moderately 
adherent to the surrounding structures, particularly to the brachialis anticus 
and the pronator radii teres muscles, from which it was carefully separated. 
The median nerve was exposed but not injured during the dissection, and 
retracted inward. Two rather small veins were found to run from the upper 
pole and two rather dilated veins ran into the lower pole of the aneurismal 
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sac. The sac was seen to spring from a rather small brachial artery, about 
one-half inch above its bifurcation into the radial and ulnar. The two small 
veins running from the upper pole of the sac were doubly ligated and divided. 
The sac was opened and a small, partially organized, reddish-brown thrombus 
was removed. The openings of the two dilated veins entering the lower pole 
of the sac were now distinctly seen, as was also the slit in the brachial artery 
with the proximal and distal openings of the vessel. Venous blood was seen 
to enter this sac through vein openings when the veins were not clamped. 
The dilated veins entering the lower part of the sac were doubly ligated 
and divided and the sac was then resected, leaving a sufficient flap of sac 
wall at the slit in the brachial artery for a satisfactory arterial suture. 
Arteriorrhaphy was now done with a double suture of fine silk. (Fig. 4.) 
The Esmarch bandage was apparently never completely successful, as Carrel 
clamps were required to control the arterial bleeding during the arterial 
suture. After the suture of the artery the Esmarch bandage was removed, 
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Fig. 4. — Resection and reconstructive arteriorrhaphyTfor brachial arteriovenous aneurism. 


after having been in place about fifty minutes. Distinct pulsation was noted 
above and below the arterial suture, and there was no oozing at the suture 
line. The bicipital fascia and skin were then sutured. A firm bandage was 
applied with an anterior splint holding the elbow in extension. The radial 
pulse could be distinctly felt after the operation. The wound healed by 
primary union, but after the operation the patient was absolutely unable to 
actively move her fingers or her wrist. There also appeared to be some 
weakness in the biceps, triceps and suppinator longus muscles, but there was 
no disturbance of the sensation in the distribution of the median, ulnar, or 
musculospiral nerves. All the muscles of the forearm responded actively 
to Faradism, but possibly a little less than on the left side. The biceps, 
triceps, ulnar and radial reflexes were all absent. On the left side these were 
all present and equal. The radial pulse remained distinctly perceptible and 
the thrill and. bruit in the cubital fossa had disappeared. The patient was 
given daily Faradism, massage and passive motion, and a cock-up, molded, 
plaster-of-Paris splint was applied to the forearm and hand. About three 
weeks after operation patient began to move her wrist and fingers. This 
rapidly improved, and on August 20, 1927, patient was discharged from 
the hospital with goodjmotion in the elbow, wrist and fingers. Her condition 
at present is most satisfactory. There is perfect motion in the elbow-joint 
and perfect function in the right forearm and hand, with excellent grasping 
power of the hand and no muscular atrophy. No thrill can be felt 3 and no 
bruit heard in the cubital fossa, and there is a fair radial and ulnar pulse 
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almost as good as on the left side. Examination with the Pachon oscillo- 
meter at the midforearm shows, right: blood-pressure 120, oscillations 1; 
left: blood-pressure 120, oscillations one and a half. 

The case is presented primarily to show the relative simplicity of resecting 
an arteriovenous aneurism with preservation of the arterial blood supply, and 
without ligation of the main arterial trunk. The case also demonstrates the 
menace of the Esmarch bandage as a possible cause of an ischaemic paralysis. 

Dr. Hugh Auchincloss said that there is a question as to whether the 
tourniquet on the arm was the cause of the temporary paralysis in this case. 
It brings up an interesting subject. The opinion is largely held that a tourni- 
quet should be allowed to stay on only a certain length of time. Some say 
it should be left on a few minutes, loosened, and put on again. He did not 
believe the question of time has very much to do with it. Over fifteen years 
ago he operated on a hand for four hours, with the tourniquet not released 
at all. The patient had no ill effects whatever. He recently operated on a 
patient with the tourniquet on for well over three hours and several times 
had operated with a tourniquet on for over two hours. He should like to 
emphasize the fact that it is not the length of time the tourniquet is on the 
arm, nor the shutting off of circulation that matters anything like as much 
as the way in which it is applied. 

The tissues are capable of a certain amount of resistance to pressure. 
If pressure be made over a broad area, the resistance offered by the tissues 
is of course very much greater than when pressure is exerted over a very 
small area. It would be far easier to break the skin and cut through the 
tissues by twisting a wire than by pulling a broad bandage as tight as one 
could. If one places at least two, often three, towels, that have been folded 
longitudinally several times, around the arm so as to make a broad pad and 
outside that pad wind an Esmarch bandage, it is possible to operate for long 
periods of time without causing an ischremic paralysis. It is peculiarly 
adaptable for operating on osteomyelitis cases. It has been possible to oper- 
ate on suppurative osteomyelitis of the tibia or fibula without clamping any 
blood-vessels throughout, with practically no loss of blood. Apply the 
dressings, elevate the leg, and have less post-operative bleeding and absorp- 
tion than when the tourniquet has been left off. Far more care should be 
taken not to severely crush the tissues by a tourniquet. A tourniquet that 
crushes tissues severely may cause an ischaemic paralysis in a short time, 
whereas one applied without crushing may be left on for longer than is 
generally conceded. 

Dr. Howard Lilienthal said that much depends upon the location 
chosen for the tourniquet. Towels or pads are invaluable to place over the 
limb and the elastic tourniquet applied over them. In making constriction 
above the elbow special care should be taken since nerve disturbance is com- 
mon following the use of the tourniquet here. Nerve disturbance never 
follows elastic constriction over the forearm. 

To illustrate a curious freak of hysteria, Doctor Lilienthal recalled the 
case of a girl of seventeen from whose forearm he removed a neurofibroma 

... 464 



INTRA PERITONEAL RUPTURE OF URINARY BLADDER 


many years ago, using a tourniquet around the upper arm. There followed 
a complete loss of sensation of the left hand and arm. The aneesthesia 
gradually spread over the entire left half of her body from the head down. 
She was unable to use the hand at all, and the member became soft, moist and 
like that of an infant. 

A test of vision revealed the characteristic contraction of the visual field 
for red. After nearly a year this girl was admitted to a home for chronic 
invalids. She came to Doctor Lilienthal’s office twice a week and feeling 
certain that she would one day recover, he impressed upon her that there 
would probably be a sudden return of function, and one day his prediction 
was justified and she remained well for years afterward. He had not seen 
her recently. The anaesthesia had persisted for more than a year and a half. 

Doctor Stetten said that the paralysis was obviously not due to a direct 
nerve injury from compression by the Esmarch bandage. He made this 
statement because there was absolutely no trace of sensory disturbance and 
because there was a total, unselected paralysis of all the muscles of the fore- 
arm and hand, with no interference in the Faradic response. If the paralysis 
was ischcemic in character, it was because of a direct muscular ischaemia 
with subsequent muscular degeneration, but this seems rather improbable, as 
the Esmarch bandage was only on for fifty minutes and never produced a 
complete haemostasis. The veins when they were not clamped bled into 
the aneurismal sac and after the sac was resected the artery bled so much 
that it was necessary to apply Carrel clamps above and below the opening 
in the artery, while the arterial suture was being inserted. He was inclined 
to believe that they were dealing with an hysterical paralysis, an opinion 
confirmed, in spite of the apparent loss of reflexes, by the rather abrupt, 
complete recovery, without any atrophy whatsoever. 

INTRAPERITONEAL RUPTURE OF URINARY BLADDER DURING 
ABDOMINAL EXAMINATION 

Dr. DeWitt Stetten presented a woman, age sixty-five years. On 
September 23, 1924, the patient had a ventral fixation with anterior col- 
porrhaphy and colpoperineorrhaphy done for a complete prolapse of the 
uterus, with prolapse of the posterior and anterior walls of the vagina. On 
March 10, 1927, she was operated on at the Lenox Hill Hospital for internal 
hemorrhoids, which were removed by clamp and cautery. There was never 
any indication of any neurological disturbance and she seemed to void quite 
satisfactorily after the operation, never requiring catheterization. About a week 
after operation she began to complain of some abdominal distention and dis- 
comfort which was not relieved by colonic irrigation. There was no vomiting. 
March 19, Dr. Walter T. Stenson reported that he had examined the patient a 
short time before. The abdomen' had been somewhat distended and while pal- 
pating the abdomen something seemed to give way under his hand, and the 
distention apparently disappeared. Doctor Stetten immediately examined the 
patient, who looked somewhat cyanotic and collapsed, although the pulse 
was 80, and of good quality. The temperature was normal. The abdomen 
was slightly distended and somewhat sensitive. X-ray examination showed 
several loops of distended ileum and apparently collapsed colon, and a diag- 
nosis of intestinal obstruction of some sort, possibly due to a carcinoma of the 
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colon, was made. Immediate operation was decided upon. A midline, supra- 
pubic incision was made and a large amount, about 2000 c.c. of free, straw- 
colored fluid, at first thought to be ascitic fluid, was found in the abdominal 
cavity. The fluid was removed by suction. Thorough inspection showed 
no evidence of intestinal obstruction, although there was some distention and 
injection of the lower ileal loops. The uterus was found to be adherent to 
the anterior abdominal wall from the former operation, and below this was 
found the urinary bladder, of tissue-paper thickness, with an irregular, intra- 
peritoneal tear at the fundus about two inches in length. It was then obvious 
that the intra-abdominal fluid was urine. The tear was closed by a triple 
suture line. An indwelling catheter was inserted into the bladder, the pelvis 
was drained, and the abdomen was closed in the usual fashion. About nine 
days after operation some urinary leakage was noted, which gradually ceased, 
but the patient had great difficulty in voiding spontaneously. Spontaneous 
voiding began about a month after operation, but frequent catheterization 
was necessary. Neurological examination by Dr. Russell G. McRobert 
showed some early combined degeneration of the posterior columns and the 
pyramidal motor tracts. By the time, however, of the patient’s discharge 
from the hospital, May 10, 1927, voiding was practically normal, and since 
that time there has been no disturbance. 

It is plain that this patient suffered from a chronic post-operative disten- 
tion of the bladder, which was overlooked until she began complaining of 
her abdominal discomfort. According to the neurologist there is some 
neurological factor, but the fact remains that the wall of the bladder was 
extremely thin. Doctor Stenson, who is an extremely gentle and careful man, 
used no more than the average force in making the abdominal examination, 
showing that under certain conditions this is quite sufficient to produce a 
rupture of the bladder. 

THE TREATMENT OF FRACTURE OF THE NECK OF THE FEMUR AND 
CERTAIN DISEASES AND DEFORMITIES OF THE HIP-JOINT 

Dr. Royal Whitman read a paper with the above title, for which see 
page 442. 



BRIEF COMMUNICATIONS 




V. % 




. /?. 




SARCOMA OF THE OVARY WITH UNUSUAL ORAL METASTASES 

A girl of sixteen was referred to the service of Dr. V. P. Blair, of the Department 
of Surgery, Washington University Medical School, and Barnes Hospital, of St. Louis, 
Mo., because of loose, painful teeth and swollen gums. She was unable to bite and 
could take only very limited amounts of anything by mouth. 

About six weeks previously, she had had pain in all her lower teeth which spread 
to the uppers, the teeth 
became loose and the gums 
sore. She had had many 
kinds of treatment, the con- 
dition having been diagnosed 
pyorrhoea ; and seven teeth 
were extracted just before 
she was seen on this service. 

She had become very weak 
and mentally dejected by 
the time we saw her. 

The upper and lower 
molars were missing and 
most of the remaining teeth 
were loose. The sockets in 
the four molar regions 
showed an exuberant mass 
of dirty red granulations 
2 cm. across. In some areas 
the mucous membrane 
appeared to be growing 
over the granular mass. 

The breath was foul and the 
patient was weak, toxic and 
in mild acidosis. (Fig. i.) 

X-ray showed some 
bone destruction in the 
lower molar region and of 
the peridental membrane 
throughout both jaws. (Fig. 

2.) The patient was prob- 
' ably below normal mentally, large for her age, was almost blind, and had coloboma 
iridis and epicanthus of both eyes. (A brother had a coloboma in one eye.) The 
forehead was low; speech was of muffled lisping type. 

There was nothing in the examination on which to make an accurate diagnosis. 
Some sort of cryptic, low-grade infection of an unrecognized organism was suspected. 
She had been in a state school for the blind and the adequacy of her diet was ques-. 
tioned, but found to:, have been sufficient. In fact, she had had an excess of orange 
juice, so that there was no likely possibility of scurvy. 

Biopsy . — One loose tooth was extracted and cultures made. These showed almost 
pure diphtheroid growths and the smears showed a few staphylococci, Vincent’s organ- 
isms and some amoeba:. The bacteriology gave no special leads. Microscopic examina- 
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Fig. i. — S hows the large granulomatous mass found in all four 
molar regions. 
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Fig. 2. Shows absorption of the dental periosteum and of the bone in one of the molar regions. 
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tion of the gum tissue showed profuse round-cell infiltration with no special arrangement 
except for an apparent infrequent attempt at acinar formation. (Fig. 3A and B.) 
Because of the occurrence of the masses in four different areas at the same time, of the 
infection present and the X-ray evidence of bone involvement, definite views of the 
occurrence of a tumor were 
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not formulated at first and 
treatment was guided along 
lines of local and general 
supportive measures. 

The Wasscrmann was 
negative, urine negative, 
white blood count 6000 with 
36 per cent, lymphocytes, red 
blood count 4,700,000, haemo- 
globin 70. 

Treatment at first was 
essentially to stop infection 
in the mouth and to keep up 
the patient’s resistance, and 
many empiric things were 
tried. Transfusions, full 
diet (anti-scorbutic) with 

\ itamines, milk injections, Fig. 3a. — From the gum tumors. Show profuse large round cell in- 
llltra-violet radiation, cmetin filtration with one area showing something like acini. The cells are of 
■ , , . , , different sizes and a few mitoses are seen. 

intravenously, constituted the 

general treatment; and locally, good cleansing care was insisted upon with the use of 
potassium chlorate, methylene blue and salvarsan. In a week there was much improve- 
ment in the incidental infection, the discharge, odor and pain lessening and the teeth 
tightening up; but the enlargements persisted. In one molar region, the epithelium 

closed over the mass. 

X-ray therapy was then 
used on the gums, and two 
days later the growths had 
almost disappeared, and on 
the sixth day there was prac- 
tically no evidence of any 
tumor formation. There was 
a rather severe general reac- 
tion to the X-ray treatment 
with a good deal of disten- 
tion coming on just after it 
which was thought due to 
the effect of the rapid 
absorption of the tumors. 

The patient had been 
having pain in both flanks 
and at this time it settled in 
the right one and became 
very severe. An X-ray of 
the pelvis showed a marked deformity with sacralization of the fifth lumbar vertebra 
on both sides, most marked on the right, with possible joint formation with the ilium. 
There was marked distortion of the whole pelvis and both ilia. (Fig. 4.) 

At the time of the examination for the pain in the flank, a rectal examination was 
made and a tumor mass found anteriorly. Its nature and limits were not made out, 
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Fig. 3 b . — Sec legend under figure 3 <j. 
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however, because of discomfort to the patient and because the pelvic deformity seemed 
adequate to cause the pam. The patient was put on a fracture board and in twenty-four 
hours the pam was gone. 

At about this time, lumps were noticed in both breasts approximately 2 cm. in 

diameter. The. abdominal 
distention persisted and war- 
ranted a more thorough pel- 
vic examination. 

Examination by Doctor 
O’Keefe showed the pelvis 
and lower abdominal cavity 
filled with a mass extending 
to two fingers below the 
umbilicus on the right and 
well into the cul-de-sac on 
the left. The mass could 
not be outlined or separated 
from the uterus. The mass 
was firm but not hard. 
There was free fluid in the 
abdominal cavity. The prob- 
ability of malignancy was 
considered. Two days later 
this mass extended above the 
level of the umbilicus. This 
rapid growth could not be 
Because of this growth and distention without 



Fig. — Beside the bone deformity, there is shown a partial absence of 
intestinal gas in the pelvis. This is due to the tumor's filling the pelvis. 


found in 


accounted for by physical examination. 

relief from enemata, it was decided to do an exploratory laparotomy at once 

On opening the abdomen, a large amount of free blood-tinged fluid was 
the abdominal cavity. Large 
ovarian tumors were found 
on both sides. The tumors 
were covered by the omen- 
tum which was heaped up 
near the top of the right 
tumor, which was ruptured 
at this point. Undoubtedly 
this rupture took place at 
the examination two days 
before and the omentum 
was attempting to cover up 
and wall off this raw sur- 
face, which accounted for 
the apparent rapid growth 
during this period. The 
tumors were pale in color 
and very friable. 

The tumors were re- 
moved together with a piece 
of the omentum and the 
abdomen closed. A small 
nodule was removed from the left breast. Frozen sections from both ovarian tumors 

and the breast nodule showed lymphosarcoma. (Figs. 5A and B.) 

Because of the rapid absorption of the gum tumor and the type of cell growti 
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Fig. 511. — Sections from the pelvic and breast tumors. Show practi- 
cally the same picture as the gum sections, with no apparent attempt 
at polarization. 
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found, general deep X-ray therapy was recommended, but refused. The patient died on 
the thirteenth post-operative day. 

At the Barnes and the St. Louis Children’s Hospitals, in over 69,000 admissions, 
there have been only four cases of sarcoma of the ovary. The ages were six, seventeen, 
twenty-two and thirty-one. The percentage of occurrences of sarcoma of the ovary in 
Barnes Hospital and Children’s Hospital was not estimated, although it is reported in, the 
literature as occurring in 
from two to five per cent, 
of all ovarian growths. 

Sarcoma of the ovary 
may occur at any age from 
fetal life on, but occurs 
much more frequently be- 
tween the ages of twenty- 
one and thirty. It occurs 
much oftener than carcinoma 
in young girls. 

The fact that the patient 
reported for treatment for 
the localized involvement of 
the gums adds especial inter- 
est. The primary focus was 
undoubtedly the ovaries. 

The simultaneous metastasis 
to several sites in the mouth 
at one time, without previous 
clinical signs from the primary focus, has not been seen by us, with one possible excep- 
tion, nor can we find any reported cases. It may be possible that this already general- 
izing growth found lodgement in the gums on account of the trauma of the extraction 
or of the infection present. 
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HORSESHOE KIDNEY 

INFECTED HYDRONEPHROSIS 

The following case has seemed worthy of reporting partly because it is 
a bit unusual but more especially because it serves to illustrate a few rather 
important points more particularly in connection with diagnosis. 

It has been estimated by various observers that horseshoe kidney is noted 
at autopsies in the proportion of about i-iooo. The number of clinical cases 
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Fig. 5&. — See legend under figure sa. 
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reported would appear to show an even lower rate of incidence than these 
igures would indicate. This is rather surprising since the nature of the 

anomaly is such as to predispose strongly to pathological lesions of various 
sorts. 

In 1924, I made a very careful search and found only 108 cases reported 
in the entire literature." To this group we were able to add three of our own 

cases and we are now 
adding one more. This 
group included only clin- 
ical cases in which the 
diagnosis of renal pathol- 
ogy had been made and 
in which operative relief 
had been planned and 
carried out. It did not 
include autopsy records 
nor did it include cases 
in which the anomaly 
was noted accidentally in 
the course of operations 
upon other organs. It 

omitted also those cases 

in which the anomaly 
was noted; in the course 
of making a complete 
urological examination 
but in which there was 
no co-existing pathology 
/•v', in the upper urinary 

-V tract. In this group of 

— .iiii — . — — — 108 cases a complete 

Fig. i.— Left kidney pelvis much dilated, calyces indefinite, ap- nnprntiw rlincrnncic 

parently not directed outward, part of pelvis medial to ureter, kidney c-upeiciuvc uia^nosis 

outline not clearly shown. waS made ill Only 2 4 01* 

22 per cent. That is : the pathology was recognized but the anomaly entirely 
missed in the majority of cases. It is only fair to say that a number of 
those cases were reported before the advent of many of our modern diag- 
nostic methods. The later groups show a definite improvement in this respect 
but even the most recent fall short of what should be reasonably expected. 
This point will be referred to again in the discussion of the present case. 
Including the three cases reported in my paper of 1924 and the case about to 
be reported in this communication, we have had four cases in our service at 
The Brooklyn Hospital. In all cases the pathological lesion was correctly 
diagnosed but the anomaly was recognized in two only. In the remaining two 
it was missed pre-operatively and rec ognized first at operation. 

* J. of U., December, 1924. 
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Following is a report of the present case: The; patient was a single girl of twenty, 
first seen on October 5, 1927, who presented the following history: She was in perfectly 
good health until one year ago, since which time there has been slight frequency of 
urination accompanied by burning, on one or two occasions she has passed a little blood 
in the urine. One month ago she had a fever lasting for one week which her family 
doctor had diagnosed as grippe. One week ago, another attack of fever, this time 
associated with pain in the left loin, increased frequency and burning on urination. This 
time her doctor made a diagnosis of pyelitis and referred her to me for further examina- 
tion. Examination discloses 
a young Italian girl appa- 
rently in good health. The 
general physical findings are 
entirely negative, except for 
some tenderness at the left 
costo-vertebral angle. Both 
kidneys are palpable, the left 
one apparently tender. The 
urine was cloudy and under 
the microscope showed very 
numerous pus cells. 

Cystoscopy on October 
6, 1927. There is a mild 
general diffuse cystitis; the 
ureter orifices appear nor- 
mal and are normally situ- 
ated, number 5 catheters 
pass readily to each kidney 
pelvis; clear urine flows in 
normal rhythm from the 
right kidney while from the 
left side there is a steady 
drip of cloudy urine. 

Phenolsulphonephthalein in- 
jected intramuscularly ap- 
pears in normal time and 
concentration from the right 
side. On the left side there 
is not a trace of the dye in 
twenty minutes. Laboratory 
reports on the separated 
urines are as follows : 

The bladder and left kidney urine showed numerous pus cells and B. Coli on culture. 
The urine from the right kidney was sterile and free from abnormal elements. A search 
for tubercle bacilli was negative. The urea was bladder 2.64, right kidney 1.88, left 
kidney 3.40. I am at a loss to understand the higher urea on the affected side unless it 
was that this represented the concentrated urine of retention. The blood count showed 
12,400 leucocytes, with 77 per cent, polymorphonuclears. The Wassermann was negative 
and the blood chemistry showed urea 47.5; creatinin 2.13; sugar 129.4; C 0 2 combining 
power 51.9. 

Following a plain X-ray of the entire urinary tract a pyelogram and ureterogram 
were made on the left, using 13 c.c. of a 15 per cent, solution of sodium iodide. The 
pyelogram shows a much dilated kidney pelvis of somewhat unusual shape with an atypical 
arrangement of the calyces. (Fig. 1.) The lower pole of the kidney could not be 
made out. This aroused our suspicious that we were dealing with a horseshoe kidney, 
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Fig. 2. — Pyelogram of right half of kidney; very irregular shape of 
pelvis and arrangement of calyces, some of them directed toward the 
midline. 
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although there was standing against the diagnosis the fact that both kindeys could be 
palpated and were somewhat movable. For the purpose of clarifying the situation a 
pyelogram of the right kidney was made three days later and this confirmd our original 
suspicions. (Fig. 2.) It will be noted that the kidney pelvis is very irregular in shape 
that it is somewhat low and closer to the vertebral column than normal and that some of 
the calyces point toward the midline. 


Diagnosis: Infected hydronephrosis in the left half of a horseshoe kidney. 
Operation, October 14, 1927. An oblique incision was made extending from the top 

. of the twelfth rib to the outer border of the 





rectus, about one inch above the sj'mphysis. 
An irregular shaped kidney was exposed 
with a much dilated pelvis presenting on 
the anterior aspect. Crossing it obliquely 
was a rather small thickened ureter open- 
ing into the pelvis near the hilum with the 
greater part of the pelvis well below it. 
The upper pole of the kidney was readily 
mobilized, the lower pole firmly fixed. 
Upon tracing this down there appeared in 
the wound well to the left of the midline 
the lower pole of the right half of the 
I kidney and connected with the left half by 
a band partly fibrous about two inches wide 
and one-half inch thick. A mattress suture 
was placed in the lower pole of the right 
kidney near the band, which was then 
crushed with a heavy clamp and ligated 
with suture ligatures of chromic gut and 
the two halves of the kidney separated. 
This was readily accomplished and there 
was no bleeding. The remainder of the 
operation was like an ordinary nephrec- 
tomy. It is interesting to note that the 
vessels entered the hilum at the usual site 
and that there were no anomalous vessels. 


Fig. 3. — Specimen removed, showing irregularly 
shaped kidney, fitting like a cap over greatly dilated 
pelvis and the ureter inserted near its middle. 


The wound was closed in layers with a 
cigarette drain at the dependent angle. 
The patient made an uneventful recovery 


and left the hospital on the fifteenth day post-operative with the wound entirely healed. 


Horseshoe kidneys occur with a fair degree of frequency. The very nature 
of the anomaly predisposes them to various forms of pathology, chiefly 
because of the irregular arrangement of the pelvis and ureter, which is not 
conducive to good drainage and hence harbors infection. It is obviously 
important that the anomaly as well as the pathology should be recognized and 
yet a complete and accurate diagnosis is unusual in the majority of cases. 
It is my opinion that, if the diagnostic problem is properly approached, a 
correct diagnosis should be made in practically 100 per cent, of the cases. 
The first point is to bear in mind that, such a condition may' exist, although 
there are few if any subjective symptoms to suggest it. The most important 
desideratum is the desirability of subjecting every patient m whom mere is 
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a suspicion of any pathology in the kidney or ureter to a comprehensive 
examination of the entire urinary tract, including pyelogram and ureterogram 
of the side under suspicion and where indicated for the purpose of compari- 
son, a pyelogram of the opposite side made at another examination a few 
days later. I have advocated this policy for several years and have practiced 
it in my clinic and have never had an occasion to regret it. While it is true 
that many patients are subjected to much more of an examination than is 
required to make a diagnosis in their particular case, yet it does them no 
harm and, on the other hand, I feel that, by following this policy as a routine 
we often pick up little points that might readily be overlooked with a more 
casual examination, to say nothing of the fact that we are often able to make 
a complete diagnosis at one sitting and in that way spare the patient the dis- 
comfort and expense of repeated examinations. There is a little wave of 
feeling among urologists at the present time that pyelograms are being 
employed too often and too indiscriminately and that they should only be used 
as a diagnostic proceeding when there are very special indications. I disagree 
entirely with this attitude. For several years now we have made about one 
thousand pyelograms annually in our clinic and since using the 15 per cent, 
solution of sodium iodide, not a single one of this fairly large group has 
given me one moment’s anxiety because of any deleterious effect from the 
method. It seems to me that a diagnostic procedure which is so innocuous 
and so often productive of information may well be adopted as a routine. In 
the case just reported the diagnosis would have been entirely missed without 
the pyelogram of the affected side and a pyelogram of the opposite side was 
essential for confirmation. 

The diagnostic points of value in the radiographic diagnosis are as fol- 
lows: The lower pole of the kidney is not definitely outlined. This is impor- 
tant, particularly if the upper pole is clearly seen. Occasionally, as happened 
in one of my cases, the entire mass, including the isthmus, may be demon- 
strable. The pelvis is apt to be lower and nearer than normal to the midline, 
often mesial to the outline of the ureter. A line drawn through the long 
axis of the pelvic forms an acute angle with the vertebral column opening 
upward. The opposite prevails in the normally situated kidney. The pelvis 
is irregularly shaped and the calyces are atypical in their arrangement, some 
of them often extending toward the midline. When this combination is 
noticed on the side under suspicion, the diagnosis is strongly suggested. If a 
similar condition prevails on the opposite side, it is practically confirmed. 
All of these points ar.e readily noted if one is looking for them; they are 
easily missed if one is not alive to the possibilities. I am confident that more 
and more of these cases will appear in the literature in the future and I am 
equally confident that the ratio of diagnostic accuracy will be much better 
than the 22 per cent, noted in the review of 1924 or the 50 per cent, noted on. 
our own four cases. Nathaniel P. Rathbun, M.D., 

Prom the Urological Service Brooklyn, New York. 

of the Brooklyn Hospital. 
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ENTEROSTOMY IN TYPHOID PERFORATION 

I he value of piophyiactic, or complementary enterostomy in abdominal 
suigeiy has been conclusively shown. It has been employed in resections of 
the large bowel, and it is routinely done in this clinic. In cases of intestinal 
obstruction, with or without mechanical cause, many surgeons have employed 
it to avoid the dangers of paralytic ileus. More recently in suppurative appen- 
dicitis where ileus is present or feared, enterostomy has reduced the 
mortality perceptibly. 

I have had within the past two months two cases of typhoid perforation 
of twelve hours’ duration; the first was treated by closure of the perforation, 
enterostomy and drainage. When the second one came in, it occurred to me 
to try a procedure 1 do not remember seeing described before. Instead of 
closing the perforation with a purse-string suture, and doing an enterostomy 
proximal to it, I inserted a small rubber catheter into the ileum through the 
perforation and sutured it in place after the Witzel method. The catheter 
was brought through a stab wound in the flank; the incision was closed. 
Both patients drained freely through the catheter, and there was no disten- 
tion. Their convalescence was uninterrupted, the catheters came out in ten 
to fifteen days and the fistula closed spontaneously and promptly. Both 
were discharged well. 

If there should be more than one perforation, I should close the distal 
ones as usual and insert the catheter into the proximal one. The fact that in 
these as well as in similar cases death is so often due to the results of paralytic 
ileus, enterostomy will certainly prove a life-saving measure. The procedure 
described is so simple, works so well and proved so . satisfactory it seemed 
worth reporting. 

J. R. B. Branch, M.D., 

of Peking, China, 

Acting Head of the Surgical Department of the 
Peking Union Medical College. 
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Poliomyelitis, with Especial Reference to Treatment. By 
W. Russell MacAusland, M.D. Octavo, cloth, pp. 402, profusely illus- 
trated. Lea and Febiger, Philadelphia, Pa., 1927. 

This hook ably and comprehensively presents the important subject of 
poliomyelitis, bringing the advances in experimental study and treatment 
up to date. As would he expected, when an orthopedic surgeon writes 
upon this subject, special attention is given to treatment, but history, etiology, 
pathology, diagnosis, prognosis and symptoms, in Part I (about one-third 
of the book), are fully presented. This part reflects intensive study of what 
others have done. In reviewing and ably marshalling the observations of 
other workers, the author has given due credit and each chapter is followed 
by its own bibliography. In Part I, the writer weighs the evidence on the 
vexed questions of bacterial etiology, of immunization and of vaccine therapy. 
This part also includes an interesting review of the history and of the spread 
of the disease in epidemics in both hemispheres; it clearly presents the 
pathology, symptomatology and diagnosis, and rightly advances a better 
prognosis as to ultimate usefulness than is often expected or taught. Part I 
should be of especial interest to the general practitioner, to the pediatrist and 
to the neurologist. 

Part II (two-thirds of the book) is devoted to treatment. In its first 
chapter, there is a good outline of the symptomatic treatment of the febrile 
stage, of the symptomatic and muscle conservation treatment by local protec- 
tion of the early paralytic stage and of the protective and muscle development 
care of what might be called the mid-paralytic stage ; and finally of the great 
advance in reconstruction by operation, when the residual paralyses are 
established. For the febrile and early paralytic stages, the use and place of 
lumbar puncture, of vaccines and of drugs is discussed. Here also is found 
a clear presentation of the mechanical causes of deformity and of its pre- 
vention. Could the general practitioner thoroughly know the principles pre- 
sented in this chapter and authoritatively transfer that knowledge to patients 
and to parents, it is believed that much of the disability and deformity which 
follow poliomyelitis would be lessened. 

The remaining chapters are devoted to specific orthopaedic problems in 
treatment. The disabilities and deformities of the lower extremity, of the 
upper extremity and of the spine and trunk are presented seriatim and fully. 
Protection by braces, by plaster-of-Paris dressings is detailed for specific 
conditions; graduated and progressive muscle training principles and lists 
are applied each to its disability. Finally the methods of reconstruction, by 
operation, when preliminary care has left a disability or disabilities upon 
which no further advance may be expected, or when neglect has left these 
disabilities plus deformity, are described for many individual conditions. 

477 



BOOK REVIEWS 

This part reflects the author’s personal experience. The procedures are fully 
1 ustrated— even, as m Whitman’s astragalectomy, more fully than did the 
originator of the operation. The indications for tendon transplantation and 
for “ bone carpentry ” work are differentiated. One misses reference to the 
valuable principle of partial or stop-joint fixation of joints by the use of 
tiansplanted autogenous “living ligaments”, made from twisted fascia lata, 
as described and used by Gallic. This procedure has found a definite place 
m operative paralytic reconstruction ; its omission in this work is regrettable. 

Viewed as a whole, this book shows thoughtful library research and 
Ciiieful adaptation of the matter there found and much personal experience 
in the piactical side, which is instructively presented. There is a full index 
at the end of the book. Walter Truslow. 

Practice oe Urology and Sypi-iilology. A Surgical Treatise on 
Genito-urinarv Diseases and Syphilis. By Charles H. Ciietwood, M.D. 
Profusely illustrated. Octavo, cloth, pp. S79, 4th edition. New York, 
William Wood and Company, 1927. 

The first edition of Doctor Chetwood’s book appeared in 1913. It at once 
acquired an authoritative position in the specialty to which it was devoted, 
which has been maintained in the successive editions which have been since 
called for. It must be a cause of much satisfaction to the author, as the years 
of his own life have been added to until they now have brought him among 
the seniors of his profession, to see the permanence of the work he has 
done and the importance of the structure that he has budded. At the begin- 
ning of this period, Urology had already been accepted as an important 
surgical specialty, an importance which has steadily increased to the present 
time due to the advance in the knowledge of pathology, the improvements in 
diagnostic methods and the greater possibilities of adequate treatment which 
time has brought. To the urological part of his scheme, Doctor Chetwood 
has devoted 725 pages of his book. His statements of fact are brief and 
condensed but clear. So extensive has become the field, however, that one 
cannot help but feel that even so many pages of a book are not adequate to 
do full justice to the subjects treated. As one reads, one’s appetite is whetted 
for more that the author could have given. This is merely a bald statement 
of the present field of surgical science and practice any one major department 
of which now demands for its adequate treatment more space than did the 
whole field of surgery in the days of Erichsen, Syme or Gibson. This is 
especially true of the part of the book devoted to syphilology, occupying 124 
pages. One finds it difficult to justify the association of syphilis with urology ; 
it is certainly not a necessary one ; true in many instances, it finds its origin 
in a lesion of a urological organ; a fact which, however, is an accident, lathei 
than a constant. As a disease, it has a far more important relation to almost 

any other tissue or set of organs than to those of the uropoietic system. 
y Lewis S. Pilcher. 
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The Operations of Surgery. By R. P. Rowlands, M.S., F.R.C.S., 
and Philip Turner, M.S., F.R.C.S. Seventh edition, large Svo, cloth, 2 
vols., pp. 1046 and 896; profusely illustrated. The Macmillan Company, 
New York and London, 1927. 

Twenty years ago, in 1907, it was the privilege of the writer to review 
in the Annals of Surgery, vol. xlviii, p. 951, the fifth edition of Jacobson’s 
Operations of Surgery. Mr. Jacobson, in that edition, acknowledged the 
joint authorship of Mr. Rowlands. The book, in its seventh edition, again 
appears on our table for review, but has lost the name of Jacobson. Rowlands 
is now the senior author, while as a junior colleague, his fellow surgeon at 
Guy’s Hospital, Mr. Turner, has been added. As is most proper, the present 
authors pay a deserved compliment to their predecessor in the compilation of 
the book. In their words, the book was first written by “ that incomparable 
and gifted teacher, the late Mr. W. H. A. Jacobson, who, endowed as he 
was with great natural and literary ability, extensive surgical knowledge, ripe 
judgment and endless energy, was able to make the book an immediate and 
lasting success. Jacobson devoted over twenty years to succeeding editions, 
allowing himself hardly any spare time and often working in the small hours 
when he ought to have been asleep. Let us hope that the book may remain 
a lasting memorial to his genius and industry.” 

Mr. Jacobson died in 1924. Should his personality be still conscious of 
earthly conditions, it could not fail to delight him that the work to which he 
gave himself with such devotion during his life in this world was still being 
carried on by able and enthusiastic successors whom he had himself trained 
and imbued with his own enthusiasm. 

This is a Guy’s Hospital book. It is dedicated to that hospital, and its 
authors are members of its surgical staff and lecturers in Surgery in its 
Medical School. It is not desirable here to make a detailed review of its 
scope or of its chapters. It is a practical book, an up-to-date book. It has 
evidently been especially prepared with a view to the needs of younger and 
inexperienced surgeons. In this latest edition it is apparent that much of it 
has been rewritten to make it properly embody the surgery of to-day. All 
surgeons will find it an excellent and authoritative guide. 

James T. Pilcher. 

Radium in Gynaecology. By John G. Clark, M.D., Charles C. 
Norris, M.D., and Gioacchino Failla, E.E. Large octavo, cloth, pp. 303. 
J. B. Lippincott Company, Philadelphia and London. 

Medical literature, during the past few years, is so replete with reference 
to the use of radium in various conditions, that it is with interest and profit 
that one reads the present and probably pioneer exposition of its employment 
in gymecology by authors especially qualified to correlate the scientific and 
practical aspects of the questions involved. The first half of the work is taken 
up by an exhaustive and scholarly consideration of the physics of radium. 
This section, while of unquestionable intrinsic interest, will certainly best be 
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appreciated and understood by special workers, especially by those in the field 
of preparation of the substance for practical use. This section is preceded by 
an introductory chapter reciting the history of the discovery of radium and 
the relation of Becquerel, Rutherford, Schmidt and Curie to the development 
of its recognition. The life of Mme. Curie is of dramatic interest. 

The authors are most emphatic in their attempt to make one realize that 
its indiscriminate use should be guarded against and that insufficient knowledge 
and experience are likely to do much harm. Their primary concept is accu- 
racy of diagnosis and they base their efforts at treatment on a sound knowl- 
edge of pelvic pathology and objective findings, acknowledging the paucity 
of actual demonstration as to just how radium affects carcinoma, but recite 
the conditions and pathology which they have noted to be most beneficially 
affected in the observation of a convincing number of cases. 

This is included in the chapters dealing respectively with tumors of the 
external genitalia, vagina, cervix uteri, body of the uterus, myoma uteri and 
myopathic hemorrhage, cervicitis, sterility and dysmenorrhcea. The type of 
cases suitable for treatment in these regions, their recognition and the technic 
of radium application are definitely stated. 

The volume is certainly a real addition to our armamentarium in the treat- 
ment of pelvic conditions and should be carefully read by those attempting 
to employ this agent in the field of gynaecology. 

James T. Pilcher. 
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SUTURE OF THE RECURRENT LARYNGEAL NERVE FOR 
BILATERAL ABDUCTOR PARALYSIS* 

By Fkanic H. Lahey, M.D. 

of Boston, Mass. 

One reason for reporting the following case of successful direct anas- 
tomosis of the recurrent laryngeal nerve in a case of bilateral abductor 
paralysis is to put the case on record. The main reason, however, is for the 
purpose of demonstrating that there are cases, perhaps only occasional ones, 
in which the nerve trunk itself may be found, freed from its scar and sutured 
successfully, and to encourage others to investigate the possibility of such a 
procedure early in the course of this very distressing condition for which 
operative procedures have so frequently been unsatisfactory. 

The patient was a woman, aged forty years, unmarried, and a stenographer by 
occupation. She had been operated upon for exophthalmic goitre by a surgeon in a 
neighboring city eight months previously, a subtotal thyroidectomy being done. Her 
voice disappeared completely for two months after operation and, although now able to 
talk in a high-pitched voice, she still has spells of hoarseness, and since the operation 
has been having increasing difficulty with breathing, until now any unusual exertion 
threatens her with suffocation. Five months after the operation the thyroid remnant 
on the left side of her neck began to enlarge, and she became very nervous and weak. 

The patient entered the clinic June n, 1926, because of persisting thyroidism and 
difficulty in breathing. She was examined by Dr. T. W. Herman, associate laryngologist 
to the Deaconess Hospital, who reported : “ This patient has a bilateral abductor paralysis. 
The glottic space is so small that one would expect dyspnoea on the slightest exertion. 
Good adduction and, therefore, her voice sounds are almost normal. General anaesthesia 
absolutely contra-indicated.” 

On June 25, 1926, with local anresthesia, the skin flap of the previous operation was 
elevated, the prethyroid muscles on the right side were cut, and the small stump of 
thyroid tissue remaining after the previous lobectomy was freed and turned inward. 
Behind this the right recurrent laryngeal nerve was found and followed up to the horn 
of the thyroid cartilage. Just below this point a neuroma was found in the nerve where 
it was caught in a pale thick scar fixing it to the lateral laryngeal wall. Some of 
the fibres of the inferior constrictor muscle were cut away, so that the upper portion of 
the nerve could be demonstrated.' The nerve was freed from the scar, the segment of the 
nerve containing the neuroma was removed and an end-to-end suture of the nerve made 
without difficulty and without tension, using two interrupted oiled silk vessel sutures. 

On July 1, the patient was discharged with the wound clean. 

On August 3, of the same year, the patient was seen again and states that her voice 
is lower pitched and that she has been breathing much better since the operation. 

On October 19, 1926, the patient was again seen and reports that she is now able 
to breathe well, goes up and down st airs without difficulty in breathing and that her 

* Read before the American Surgical Association, May 14, 1927. 



FRANK H. LAHEY 


voice is much better. She was examined by Doctor Herman on this date, who reported 
definite movement in her right cord. 

This patient was last seen on March 17, 1927; able to breathe well and has been at 
work for several months. She was seen by the laryngologist, Doctor Herman, on this 
date, who reports as follows : “ The right cord shows definite movement. It has by no 
means the normal excursion, perhaps one-third abduction, while adduction is good. The 
left cord is fixed. Her speaking voice has good tone quality. The glottic space is 
ample for all ordinary activity.” 

She has recently had an acute infection of the upper respiratory tract without any 

local discomfort. It is possible that still 
greater motility may develop in the move- 
ment of the right cord.” 

In view of the pre-operatively dem- 
onstrated bilateral abductor paralysis, 
the narrow glottic space, the symptoms 
of respiratory difficulty and the opera- 
tive demonstration of the scar in the 
nerve, the complete severance and 
suture of the nerve with return of 
abduction, widening of the glottic 
space and relief of breathing difficulty, 
it would appear that there can be little 
question but that this is a successful 
suture of the recurrent laryngeal nerve 
with return of function. 

Although no report of a successful 
suture of the recurrent laryngeal nerve 
could be found in the Boston Medical 
Library, nevertheless it is quite prob- 
able that successful suture has been 
accomplished before. 

We have been extremely fortunate 
regarding this lesion. In an operative 
experience with 4700 thyroid opera- 

FlG. 1. — Shows the scar binding the nerve to the . . 

larynx. The remnant of thyroid gland has been tlOllS UpOll approximately 4^00 P&~ 
turned forward. tients, we have never seen bilateral 

abductor paralysis as an immediate or remote complication of the operation. 

The innervation of the muscles of phonation and the effect of injury to 
the superior and inferior laryngeal nerves upon those muscles is by no means 
a settled situation. We may summarize our knowledge of this subject briefly 
as follows : 

Russell 1 demonstrated in 1892 that the recurrent laryngeal nerve has two 
sets of fibres; that they may be separated into two bundles and stimulated 
separately, one producing abduction and the other adduction. Grabower is 
said to have shown that there are twice as many fibres in the adductor bundle 
(680) as in the abductor bundle (281). Semon and Horsley 2 demonstrated 
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that prolonged stimulation of both bundles results in paralysis in the abductor 
bundle sooner than in the adductor bundle. 

Hooper 3 and Donaldson 4 demonstrated that electrical stimulation of the 
entire nerve, of increasing strength, produced varying effects upon the cords, 
first abduction and then adduction. 

It has been assumed and generally accepted that if the recurrent nerve is 
completely paralyzed, as by cutting, the cords will assume the cadaveric posi- 
tion which leaves ample breathing space between them. New, 5 however, 
states that following subtotal thyroidectomy and injury to the recurrent laryn- 
geal nerve, the cords do not assume the cadaveric position, but the position 
of adduction. He also states that those cords which may at first assume the 
cadaveric position later reach the median position. This would account for 
the difficulties in breathing which come on occa- 
sionally a few months after the subtotal 
thyroidectomy. 

On almost every side of this question one may 
find conflicting opinions and contradictory experi- 
ments, so that it must be admitted that our con- 
ception of the mechanism of the vocal cord abnor- 
malities which occasionally follow operations upon 
the thyroid gland are not satisfactory. 

It is quite probable that time and further 
investigation will demonstrate that the superior 
laryngeal nerve is less of a sensory nerve and 
more of a motor one than is now so frequently 
assumed. If this is so it will clear up some of 
our present probable misconceptions. Dilworth 0 
has published a fairly recent paper (1923) deal- 
ing with the anatomy of the nerves of the larynx 
based upon naked eye dissections of 33 human 
larynxes. His conclusions so admirably sum- 
marize the situation as to the laryngeal nerves 
that they are set down here. 

He states that there are four ways of looking at the laryngeal nerves : 

1. The classical way, following Luschka, that they are separate sensory 
and motor nerves. 

2. The school of Exner, which says that they are mixed motor and sen- 
sory nerves, and that each muscle received a double nerve supply. 

3. An obvious middle way, which says that the nerves are mixed nerves, 
but which denies that all the muscles of phonation have a double nerve supply. 
(Dilworth found that the interarytenoideus was supplied by both the internal 
(a branch of the superior laryngeal) ; and the recurrent laryngeal nerves, but 
that the rest including the cricoarytenoideus posticus had only a supply from 
the recurrent laryngeal nerve). 

4. He does not believe that this fits in with all the facts, such as the 
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demonstrated connections (ramus communicans) between the superior and 
inferior laryngeal nerves and their branches and suggests that just as the 
vagus breaks up into various plexuses in the body, it does the same in the 
larynx and becomes a highly modified plexus here. 

It seems that there will always be great difficulty in the study of post- 
operative abnormalities of the muscles of phonation following thyroid opera- 
tions, because while one may see that some injury to the innervation of these 
structures has taken place and the variation in position of the cords may be 
observed, nevertheless it is not possible to know where the injury to the nerve 
is or what the injury is, so that a constant type and location of nerve injury 
may be related to constant positions of the cords following this injury. 
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TREATMENT OF SUPPURATION OF THE LUNG* 

By Carl Eggers, M.D. 
of New Yoke, N. Y. 

FROM THE LENOX HILL HOSPITAL 

As a basis for this study I have selected the cases with intrapulmonary 
suppuration who were admitted to the wards of the Lenox Hill Hospital 
during the last five years, and have added such other cases for illustrative 
purposes which have received my personal attention over a somewhat longer 
period. There were 105 patients in all. A few developed an acute con- 
dition at the hospital, others were admitted in the acute stage of the disease, 
but the majority were subacute or chronic at the time of admission. Some 
of the patients came to the hospital because of an acute exacerbation, others 
who had become accustomed to their affliction, because they based their hope 
for relief on some new method of treatment, and a few were so discour- 
aged or desperate that they were willing to have anything done. 

For purposes of study and treatment it is practical to classify patients into 
groups. In the literature one finds several classifications, some help one in 
understanding the disease, others lead to more confusion than already exists. 
It is sometimes not possible to assign an individual case to any well-defined 
group. Though cases may differ as to etiology and early pathology, they may 
become more nearly alike as the process continues. For this reason the terms 
acute and chronic lung suppuration have been much used of late. In addition 
to the consideration of the time element, however, I believe that the division 
of cases into the following three main groups is of value: 

I. Suppurations limited to or originating in the bronchial tree, knozvn as 
bronchiectasis. From the nature of the condition it is apparent that aspira- 
tion of foreign substances, infected or otherwise, is the probable etiological 
factor. The process may start insidiously or more acutely. At times the 
inflammation is confined to one lobe and remains there, at other times a 
gradual extension to other lobes can be made out until the process is bilateral 
in character. The lower lobes are affected more often than the upper. While 
in the beginning the inflammation is no doubt limited to the mucous mem- 
brane, leading to thickening and profuse exudation, it later spreads to the 
surrounding tissue and produces a pneumonitis and finally fibrosis. In those 
cases of aspiration in which putrefactive and pus-producing organisms play 
a role, a destructive process may start early, leading to a rapidly spreading 
gangrenous abscess. In the less severe cases the walls of affected bronchi 
may become weakened, leading to a slow perforation with gradually develop- 
ing secondary abscess, a so-called bronchiectatic abscess. 

* Read before the New York Surgical Society, January 11, 1928. 
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II. Suppurations of the lung parenchyma outside the bronchial tree , com- 
monly known as lung abscess. They are much less common than those of the 
first group. They usually start in a pneumonic focus with breaking down 
of tissue and liquefaction. Much depends on the organisms involved. It is 
probable that pure pneumococcus infections infrequently lead to abscess for- 
mation. The latter is more common in broncho-pneumonias of streptococcus 
or staphylococcus origin and where pus-producing organisms act as secondary 
invaders. Another common cause of these abscesses are septic emboli car- 
ried to the lungs through 
the pulmonary circula- 
tion. Another possible 
cause is an aseptic in- 
farct which secondarily 
becomes infected. Incase 
the infection is of low 
virulence, the absence 
may later become well 
encapsulated and pass 
into the chronic stage. 
Coincident with this de- 
velopment the walls 
become hard and scle- 
rosed and eventually the 
entire process may re- 
semble a bronchiectatic 
abscess. In the more 
virulent infections, on 
the other hand, the 
abscess steadily increases 
in size, there is destruc- 
tion of tissue, possibly 
with gangrene. Eventually it may perforate into a large bronchus or pleura. 

HI. Massive gangrene of the lungs. This classification is reserved for 
those cases in which a large portion of a lobe or an entire lobe becomes 
gangrenous and is extruded. It is probably always due to blocking of a 
blood-vessel by a septic embolus or thrombus with massive destruction of 
the involved tissue. A secondary exudate will develop around this necrotic 
mass of lung and the clinical picture presented is that of an empyema, per- 
haps with signs and symptoms suggestive of an intrapulmonary lesion. I he 
condition is not common, at any rate it is not often diagnosed. Of our 

cases only three belonged to this group. 

What becomes of all these acute intrapulmonary suppurations if left 
untreated or if treated only by medical means, by many authors called expec- 
tant treatment? One of several courses may be followed. 

i. Some of the very septic cases, with high fever and prostration, run a 
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Fig. I. — Acute lung abscess, right upper lobe with cavity found 
also on fluid level. 
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rapid course and end fatally. They are nearly always associated with spread- 
ing gangrenous inflammation. 

2. That a certain number of the milder forms heal spontaneously is well 
known. In some of these the true pathology may not even have been recog- 
nized. They may have been diagnosed as pneumonia with delayed resolution, 
chronic pneumonia or putrid bronchitis. Modern investigations have repeat- 
edly uncovered such cases to be really lung suppurations. Then there are some 
empyema cases originating from a peripheral lung abscess which could not 
be recognized and were not even suspected and which heal while the empyema 
is draining. But there are also real lung abscesses or early bronchiectasis 
cases, recognized as such, which go on to complete cure. On account of the 
diagnostic difficulties, it is manifestly not easy to give definite percentages of 
such cures, nevertheless several authors have given us statistics. Whittemore 1 
reports about 13 per cent, recoveries, Miller and Lambert 2 50 per cent., 
Lockwood 3 59 per cent., Wessler 4 33 per cent;, Lord 5 11 per cent. To 
interpret such wide differences is not easy, the explanation has to be sought 
in differences in virulence, especially in different parts of the country .and 
under different climatic conditions. Some authors have reference to special 
types of cases only, and some may include in their statistics cases which are 
rejected by others. It should be our aim to include only such cases as by a 
combination of history, symptoms, physical signs and Rontgen-ray become 
clinically recognizable. Even then it is difficult to reach a definite under- 
standing, because in the beginning the process may be what is called putrid 
bronchitis, or broncho-pneumonia, or an infarct, especially in the post- 
operative cases. Many of these clear up and it is only .when there is some 
disturbance with the expulsive mechanism, leading to retention of septic 
material, or when there is secondary invasion with putrefactive organisms, 
that the condition passes over into the stage of lung suppuration. The method 
of healing in these cases is by absorption or by evacuation via the bronchial 
tree. Among our acute cases there were only eight discharged as cured ; 
the percentage is small as compared with several other authors, perhaps due 
to the fact that we included only such cases as complied with the diagnostic 
requirements mentioned above. The two following cases are illustrative 
of the group : 

Case I. — G. M., forty-one years old, was admitted May 28, 1927, complaining of 
cough and foul expectoration. He was taken ill five weeks previously with what was 
diagnosed as pneumonia. He had been in bed only one week. He had continued to 
have pain in the right side of the chest with cough, but without sputum. He perspired 
freely and ran an intermittent temperature. He had lost 20 pounds in weight. 

Examination showed dulness over the right upper lobe with harsh breathing. There 
were no definite signs of consolidation or of a cavity. He expectorated foul-smelling 
pus at times and his breath had a “ lung abscess ” odor. Change in position did not 
increase the amount of sputum. Latter contained staphylococcus albus, micrococcus 
catarrhalis and pneumococcus. The X-ray examination showed density with a cavity and 
fluid level (Fig. 1). Largely on account of the non-communication with a bronchus, 
operation was indicated to prevent spreading of the suppurative lesion in the lung. The 
patient ran a septic temperature, and operation was advised, but he absolutely refused 
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and left the hospital, June 6, 1927, with a temperature of 103°, and went to the country. 
When seen a few months later he had regained his weight, had no symptoms, and the 
X-ray showed complete disappearance of the infiltration (Fig. 2). 

Case II. R. S., sixty-one years old, was admitted October 29, 1924, with a suppura- 
tive lesion of the right chest of comparatively short duration. He complained of cough 
and expectoration of pus and blood, with considerable loss of weight. His temperature 
was normal. Sputum was negative for tuberculosis. Physical and X-ray examination 
showed a lesion of the right lower lobe which was diagnosed as bronchiectasis (Fig. 3). 

As the patient showed tendency to improve slightly, he was discharged with instruc- 
tions to remain under observation, which he followed. He made a complete recovery 
clinically and also as far as X-ray examination of his chest is concerned (Fig. 4). 



3. Some abscesses 
perforate into the pleura. 
This is not an infrequent 
occurrence with those 
situated near the periph- 
ery. If the perforation 
is small, a slow leak 
results with a well- 
encapsulated pocket of 
pus. In case it is larger 
a regular empyema 
forms, which sinks to 
the lower part of the 
pleural cavity. Some- 
times a sudden perfora- 
tion takes place, espe- 
cially during a coughing 
effort, resulting in an 
acute pyopneumothorax. 
A perforation into the 


Fig. 2. — Acute lung abscess. Spontaneous cure, six months later. pleura and bronchus may 


take place at the same 


time. About two years ago 1 0 reported a group of ten cases of this type, all 
of which had recovered, indicating that perforation of a lung abscess into the 


pleura, especially if it takes place slowly, is prognostically a good sign. If the 
opening of the abscess into the pleura is large, sufficient drainage takes place 
and a cure will result by draining the empyema. If the opening is small, 
one may have to operate on the abscess later, as in three of the ten cases 


mentioned above. 

4. The suppurative process may gradually pass over into the chronic 
stage. In case it is limited to the bronchi, bronchiectasis results. If on the 
other hand, the inflammation is situated in the parenchyma, it may spread 
and gradually involve more and more tissue, or it may encapsulate and become 

quiescent with an occasional flare up. 

At any time during this acute period danger threatens the patient. How 
great that danger is depends on various factors, on whether the infection is 
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limited to the bronchial tree, or whether it is spreading in the lung 
parenchyma, also on the virulence of the organism and the resistance of the 
patient, or whether the suppuration is near the hilus or near the surface of 
the lung, and on whether blood-vessels are involved in the process. A 
complication may develop unexpectedly and interrupt an hitherto fairly satis- 
factory convalescence. A sudden pyopneumothorax may terminate fatally, 
there may be a severe hemorrhage, a focus of secondary pneumonia may 
develop, or embolism may result by a fragment being carried by the pulmo- 
nary vein to the heart and through it into the general systemic circulation to 
form a brain abscess or other secondary focus. 

It is apparent therefore that alert watchfulness is in order, and that inter- 
vention may become necessary at any time. As long as convalescence is 
satisfactory, and there is slight steady improvement, one should carry the 
patient along until cure results or to a stage when the acute symptoms have 
been overcome and the danger of spreading sepsis has been reduced. During 
this period every measure calculated to favorably influence the condition 
must be utilized. Due attention must be paid to the general condition of the 
patient, his age and his habits. Absolute rest in bed is of primary impor- 
tance, the diet should be calculated to be high in caloric value and easily 
digestible. Stimulation should be used to strengthen the heart. In all those 
patients who have a positive Wassermann, salvarsan injections and other 
antispecific treatment should be instituted . 7 Spirochaetes have frequently been 
found in the pus of lung abscesses . 8 Whether they are the primary cause 
of it or are to be considered secondary invaders is not definitely known. It 
is known though that salvarsan injections at times favorably influence the 
disease. One should therefore bear it in mind and use it in rebellious cases. 
Then there is postural drainage, the effect of which is often very striking. 
The patient himself usually discovers the position favoring good drainage, 
and one should be guided by him and prescribe emptying of the cavity three 
or four times a day. In other cases no benefit results from this treatment. 
If in spite of these measures no improvement takes place, or the condition 
tends to gradually get worse, some form of more active interference has 
to be considered. This applies alike to the rather acute cases which do not 
improve, and to those patients who come under observation after they have 
reached the chronic stage. 

What can be done? In order to answer that question one has to know 
what one wants to accomplish. Drainage is naturally the one object to be 
sought, drainage either by way of the bronchial tree or through the chest 
wall. It is, however, not so easily accomplished as in other parts of the 
body. One has to consider the respiratory and circulatory mechanism in 
working out a plan of action, in addition to the element of infection, for 
anything that is done may seriously embarrass either of these two systems 
and thereby lower the vital capacity of the patient, even to such a degree that 
death may ensue. 
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1 he first thing to do therefore is to make an accurate diagnosis or as near 
accurate as possible. A good history is most important. Careful bacterio- 
logical examinations of the sputum should be made. Physical signs are 
known to be often very misleading or even absent. The Rontgen-ray is of- 
the greatest value. One should therefore have good pictures made in differ- 
ent positions, preferably stereoscopic. They will show the extent of the 
lesion, whether near the front or the back, near the surface of the lun- 
01 neai the hilus, whether breaking down of tissue has taken place, with a 
fluid level in the cavity or not. One also learns whether there is displacement 

of the heart or the pres- 
ence of an empyema. 
The greatest aid, how- 
ever, in addition to the 
X-ray, is the broncho- 
scope. By bronchoscopic 
examination, for in- 
stance, we are able to 
learn definitely from 
which lobe pus exudes, 
whether perhaps a 
tumor of the bronchus 
or a foreign body is 
responsible for the sup- 
puration, or whethe r. 
strictures are present. 
Above all, however, by 
injecting the affected 
lobe with iodized oil it 
is possible to demon- 
strate fairly conclusively 
whether one is dealing 
with a lung abscess or a bronchiectasis. When all these facts are known, it is 
possible to work out a plan of action. 

At the Lenox Hill Hospital we are so much impressed with the value 
of bronchoscopy as a diagnostic measure that practically all cases with sus- 
pected suppuration are referred to that department. We are very fortunate 
to have Doctors Kernan and Oberrender in charge of the work, whose untir- 
ing efforts and patience have done much to advance our understanding of 
lung suppurations. It isn’t only in diagnosis, however, that advance has been 
made, but in the treatment of these unfortunate cases. Many patients are 
admitted directly to that department for purposes of treatment, which may 
be carried out on ambulatory cases or on hospital patients. Usually a bronc - 
scopy is done once a week, at which time strictures are dilated, tubes are 
passed into the affected lobe, tenacious mucous plugs and pus are remover 
by suction and some antiseptic solution is injected for the purpose of infiuenc- 
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Fig. 3. — Bronchiectasis of right lower lobe of short duration. 
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ing the inflammatory process. Most of the cases included' in this paper 
have had a diagnostic bronchoscopy, and the majority have also been treated 
for a longer or shorter period. If it is found that the condition in a certain 
patient is not suitable for this treatment or that operation is indicated, he is 
referred to the surgical department. This does not mean, however, that 
all patients who do not promptly respond to bronchoscopic treatment are 
sent to the surgeons. They are referred only if definite indications for sur- 
gery exist. Otherwise the treatment is continued for a long time, even 
several years, in the hope of favorably influencing the process. This applies 
of course especially to cases with bronchiectasis of limited or great extent. 
Conferences are held from time to time with the surgeons to pass on doubt- 
ful cases. The impression that has been gained so far is that bronchoscopic 
treatment is of distinct value, especially in early cases. • 

The following case is an example of what may be accomplished by 
bronchoscopic therapy: \ 

Case III. — L. S., forty-eight years old, came under observation, October, 1924, on 
account of a hacking cough, loss of weight and strength, but only slight expectoration. 
There was dulness over the right side of the chest, anteriorly and in the axilla. The 
temperature was not raised. Tuberculosis was suspected but numerous examinations 
were negative. The X-ray showed a dense shadow in the region of the right middle and 
lower lobes, suggestive of a lung abscess (Fig. 5). At a bronchoscopic examination 
pus was seen to ooze from the right upper bronchus. With rest in bed and prolonged 
weekly bronchoscopic treatments, the condition gradually cleared up, the patient gained 
weight, and eventually completely recovered (Fig. 6). ' 

As there is considerable difference in the cases with lung suppuration, it is 
well to consider the more active treatment under the headings of the three 
large groups mentioned above. 

A. Treatment of Bronchiectasis. — Much depends on whether the case is 
seen early or late, whether it is limited to one lobe or bilateral in extent. 
In those cases in which the infection is limited to the bronchial tree, with 
perhaps small cavities due to dilatation of some of the bronchi, and regard- 
less of whether the surrounding lung parenchyma is infiltrated and fibrosed 
or not, the object to be achieved naturally is to try and favor drainage by 
way of the bronchi. Postural treatment is of great help, as all the infected 
bronchi communicate with the larger trunks. Inhalations to help fluid fy 
the secretion and make it less odorous are of value. This treatment may 
be supplemented by bronchoscopic therapy. By dilating strictures, cauteriz- 
ing granulations, and sucking out tenacious secretion one may open up paths 
for better drainage. It is also possible to inject antiseptic or astringent 
solutions to favor healing. In the very early cases one may even remove 
the offending infectious agent which has gained entrance by aspiration, and 
thus abort the process. Myerson 9 has shown by bronchoscopic studies after 
tonsil operations that in a large proportion of cases blood is found in the 
tracheobronchial tree as well as in the pulmonary tract, and concludes that 
it isn’t the aspiration as such which does harm, but the fact that it cannot 
be expelled in certain patients, owing to some impairment of the expulsive 
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mechanism. If this is conceded to he true, it is evident that early broncho- 
scopy aimed at the removal of such aspirated potentially infective material 
should cure these cases. Mverson “ Meyer, 10 Miller, 11 Jackson, 12 Reman 1:1 

and others have put this method into practical use and have reported numer- 
ous cures. 

It is known that bronchiectasis is at first often a localized lesion, and 
that later one bronchus after another becomes infected, until an entire lun°- 
or both sides are involved. It is very desirable therefore to utilize all means 
to combat the disease in this early stage, and there is at present no method 

equal to or superior to 
bronchoscopy. 

If th e s e measures 
fail, artificial pneumo- 
thorax may be tried 
alone, or in conjunction 
with bronchoscopy. If 
we consider that one of 
the reasons for failure is 
the inability of the lung 
to collapse and empty 
itself owing to the nega- 
tive pressure in the 
pleural cavity w h i c h 
keeps it expanded, it is 
conceivable that com- 
pression or collapse will 
favor drainage via the 
bronchial tree. This 
method has been tried 
by a number of authors, 
and w h i 1 e Kiittner, 14 
Lambert and Miller, 15 and Lockwood 10 do not consider it to be of much 
value. Whittemore, 17 Tewkesbury 15 and Lilienthal 10 feel that at times 
it may be of help. Like every other method of treatment, it is prob- 
ably of real value only in the suitable case. It should be used especially in 
early cases in whom no serious structural changes have taken place in the 
bronchi. It seems logical that the requirements for success would have 
to be a free communication with the bronchial tree, that there should be 
no pleural adhesions, and that the lung tissue surrounding the infected 
bronchi must be resilient, soft and collapsible. I have described such a case 
in detail, 20 in which the result was very striking, and in which there appeared 
to be a selective action, in that after compression or collapse of all the lobes, 
reexpansion took place only in the normal lobes, while. the diseased one 
remained collapsed permanently. In cases with marked infiltration o . tie 
lung parenchyma, sometimes called suppurative pneumonitis, which is mca- 
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Fig. 4. — Bronchiectasis right lower lobe. Spontaneous cure. 
X-ray three years later. 


TREATMENT OF SUPPURATION OF THE LUNG 


pable of compression or collapse, the treatment will naturally be of little 
value. The same applies to old chronic cases with fibrosis. 

If no result is obtained, other means to bring about compression of the 
lung may be resorted to. A phrenicotomy may be performed or finally some 
form of surgical collapse, so-called extrapleural thoracoplasty. The extent 
of this would have to depend on the extent of the intrapulmonary lesion. 
This operation is usually applied in the more chronic cases with extensive 
unilateral involvement. It does not cure, and some authors have little faith 
in it, but it often brings about great amelioration of symptoms, and for this 
reason several writers, notably Hedblom , 21 perform it in suitable cases. 

If all these measures fail, is there anything left to do, or should 1 anything 
else be done? Much depends on the condition of the patient. If he has 
been improved considerably by bronchoscopic treatment or a collapse opera- 
tion, if the amount of sputum has been diminished and is non-odorous, the 
best advice is to be satisfied. If on the other hand there has been no improve- 
ment, if the sputum is copious and of a disagreeable odor, making the 
patient’s life miserable and him practically an outcast, some more radical 
step may be proposed, either a direct approach to the suppurative focus of 
a lobectomy. The cases in which these operations are indicated are naturally 
those with a unilateral lesion and preferably those with involvement of only 
one lobe. 

By direct approach is meant an operation via the thoracic parietes directly 
into the suppurating lobe. In true bronchiectasis, as we consider it to-day, 
a drainage operation would seem to be of little value, because not all affected 
bronchi can be reached. In actual practice, however, it has been found that a 
bronchial or pulmonary fistula established in the centre of the lesion may 
by external drainage and aeration do away with the odor and improve the 
general well being to such a degree as to almost amount to a cure. 

By the gradual destruction of the lobe, as lately proposed by Graham 22 
and which he calls cautery pneumectomy, much may be accomplished. The 
important points are that the affected fibrosed lung tissue, together with the 
infected bronchi, are actually destroyed. The reports published so far indi- 
cate that we have here a method of treatment giving excellent results with a 
comparatively low mortality. 

It is in this same group of cases, a resistant disabling bronchiectasis, 
limited to one or two lobes, in which lobectomy is indicated. Graham , 22 
Robinson , 22 and others have reported successful cases, and Lilienthal 24 has 
shown that the results in the patients who have recovered are brilliant. The 
deterrent factor to-day is the high mortality attending such an operation. 

B. Treatment of Lung Abscess. — In cases of bronchiectasis in which the 
infection has not remained confined within the dilated and sacculated bronchi, 
but has broken through and invaded the surrounding lung parenchyma in one 
or more places, bronchiectatic abscesses result. Such perforation may result 
early and lead to rapidly spreading gangrenous abscesses, especially in those 
aspnation cases in which putrefactive and pus-producing organisms have 
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entered. As a matter of fact the bronchiectasis has hardly time to develop 
bcfoie perforation takes place. In other cases the infection remains confined 
within the bronchi for some time and then a slow perforation takes place 
am gives rise to a gradually developing abscess. Both these types should 
then no longer be classed with bronchiectasis, but with the lung abscesses 
produced in other ways. They should, however, be given the benefit of con- 
servative treatment and bronchoscopic therapy, for it is particularly in this 
gioup of acute post-operative abscesses that Wessler 25 reports a spontaneous 

cure of 33^3 per cent. 

In a general way it 
may be said that the 
acute type of these 
abscesses with rapidly 
progressing destruction 
of lung parenchyma and 
liquefaction belong in the 
same class as acute lung 
abscesses following 
pneumonia or embolism, 
and require the same 
treatment. Lung abscess 
proper, meaning by that 
a collection of pus in the 
lung parenchyma, origi- 
nating in either of the 
ways mentioned above, is 
a truly surgical condi- 
tion, and drainage alone 
will bring about a cure, 
either by way of the 
bronchial tree or through 
the chest wall. Nature may bring about such drainage by perforation into a 
bronchus or into the pleura, and thus lead to a cure. If it does not, it is up to 
the surgeon to establish drainage. At what time in the course of the disease 
should he intervene? That is a question not easy to answer. I think ali 
thoracic surgeons are agreed that the earliest time consistent with safety 
is the best time, as it is most likely to lead to complete restitution to 
normal. Operations done very early during the acutely septic stage of the 
disease have a very high mortality and should be avoided Then also, one 
should give nature a chance. If we consider the pathological process within 
the lung to be a gradually progressing destructive one, as Hartwell l' a has 
so well described, it is possible to conceive of the process reaching e hher a 
large bronchus and breaking into it or the pleura and producing there a le- 
sions to the parietal pleura which makes operation much safer, or an empy- 
ema, which according to reported statistics leads to a high percen ag 
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Fig. S- — Lung abscess, right upper lobe. Probably bronchiectatic in 
character, insidious onset. 


■} 1KEAT KENT op o rrn 

":; res - 1** how loat , vrati °x 0 ftk 

he Majority of g , ° ne sh °ukl wait i THE LUNG 

r;."- * ; ,»• *sc*e'“~~c 

.*"*» ‘o no^ Period man ; 'e t a p at , <• hid do** 

,s 'mpossible. ’ eVen a ftor opf ratioi f Com PHcati 0 „ s t £ “ fo chronic' 

,s ger ^ - - .r 

r ^ t, m ^zzr th " ^ 

7 enfa rged and St the "eedie. L* ' 0 “*n by an ext * Piece of o„«f 

3 s ^?s^S=sSJ»S 

avit y, With Sfro 7 m °nths after 1 niore ^ PI f Se a s °ft rnhh* 
necrotic materia, h ^ Wpta ™Z°JT~ 0n ' find, ^ Ca * e s ~«>° Se ope, 
munication ever „ d Jn fil es e case, - hr ° U ^ h ft - The regu/ar M-defiLd 
material r exj sted, a ^ j es mdicates th * e ani °nnt of n c 

a r c a] ‘ J n case the /, ieast not of that no f rP(a K ^ Us and 

t ce « is superfic a, ' U, « has „ ot a «« sufti c ie„ £ Echini ? 

JrSaa£*ss tv? *s,i ?= » « 

' cess within the v ■ Q t01 several n e don e, and a s «tur e 

na y simply e ^ ,r nits of t i . a ^ays, when n J a tamp 0ri eu 

adhesions i? *»«« a ?ail it c,r cular s„ tUre ,n . an °Pening ; s , the n 
adhesions,, More difficulty jZ P fe «ra wj 5j Insf ead of a e Wo 

to local; h e f °nned Th ex P er >en C ed i } WlU favor f !re > °ne 
find ° . “ » nece ssar t: a, *eess /, ^se pat; ™' “Nation of 

one. f, ? Titrated area ? 0 °Pen the (hot S ' tUafeti deeply" f h ° m no 
abscess J ,n,port »nt to cho ° the ove rJ „ in *’ ? a, Pate the jtf not easy, 

toore danger? t0 lie direetty ' Vt Proper Pfa? fo"?' P'“ra after 

genera/ a »f , lan m the oth 3 Undern ea th Th *" tde ,n cisi 0 n Parietal 

,£ th a seveTcSr 1 ™ of ° f a <re. lvas ad . eC0Ver ed, is 

Wr ri8,lt * St ; £££ at „t£ « foal Crotch a- 

tCU ' *y s I afer T v ° weeks / ater seven weL mpkin >'»Z 

C0u 2h with e \-n e/ ° Ped stfcfcfo P f ev, '°a S /; 

495 ‘ pect °rati 0n p, & Pa,!) »i the 

UU ^ ^creased 


CARL'EGGERS 

in intensity and sputum was composed of blood and pus and had a very fetid odor 
I hese symptoms had continued until admission. Physical signs were negative except 
for little dulness and a few rales m the right axilla. There was 15^200 c.c. of sputum 
a day, which on culture showed strept-lnemolyticus, strept-viridans, staphylococcus albus 
and micrococcus siccus. Repeated examinations were negative for tuberculosis. X-ray 
examinations showed a dense shadow in the right lower inner zones (Fig. 7). There 
was no fluid level. A diagnosis of lung abscess near the hilus of the lung was made. 
Bronchoscopic examination substantiated the diagnosis, but did not improve the con- 
dition. Lipioidol injection did not enter the area of consolidation, indicating that there 
was no large bronchial communication. He expectorated large quantities of pus, began 

to feel better and gained 
weight. He was therefore 
discharged in the hope that 
he would evacuate his 
abscess completely through a 
bronchus. Apparently he did 
develop a good-sized per- 
foration, for two weeks 
after discharge from the 
hospital he had a pulmonary 
hemorrhage with expectora- 
tion of much pus. He was 
readmitted but improved 
steadily, and the X-ray 
showed diminution in the 
size of the shadow. Im- 
provement continued, and an 
X-ray taken November 16, 
1927, showed complete dis- 
appearance of the shadow. 
(Fig. 8.) The patient has 
gained weight and is able to 
do his regular work. 



Fir. 6. — X-rry taken nine months later. Complete cure after several 
mouths of systematic bronchoscopic treatment. 


In the chronic lung 
abscesses the danger of 
sepsis is usually less, 
while hemorrhage assumes an important role. The surrounding lung tissue is 
firm and sclerosed, and has lost its elasticity, the bronchi are dilated, rigid and 
infected, and the blood-vessels friable. There is usually a well-defined fluid 
level. The lung may be adherent or not. On this largely depends whether 
the operation should be done in one or two stages. The condition of the 
patients also has to he considered in deciding this question, for they usually 
cannot stand very much and care must be taken not to overtax their strength. 
For this reason alone a two-stage operation offers advantages. 

While in the more acute cases healing usually takes place fairly early a tei^ 
operation, it is often long drawn out in the chronic cases, and a bronchial 01 
pulmonary fistula has to be maintained for a long time or even permanent y. 
One reason for this is that old cavities become lined with epithelium w n ^ 
continuous with that of the bronchi and prevents obliteration. A 


is 

reason 


for delayed healing is found in the lung tissue suri 
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abscess cavity, which is infected and contains numerous little recesses filled 
with material which keeps up a mild suppurative process. The fistula thus 
acts as a permanent safety valve. Although not ideal, the results of drainage 
in these old cases are nevertheless so gratifying that the little discomfort is 
fully compensated for. Lobectomy would be the operation of choice were it 
not for the high mortality. If the cautery pneumectomy of Graham proves 
safe, it may be adopted as the method to cure many of these old cases. 

After the fistula has existed for months or years, and no longer dis- 
charges pus, but simply a little mucus, and the X-ray shows a clear field, one 
may consider that it has fulfilled its purpose and allow it to close sponta- 
neously, which in many instances it will do as soon as the tube is removed. 
In some cases, however, there are definite obstacles to closure and one has to 
operate. Many methods have been proposed, either of which may at times 
lead to the desired result. Some years ago I reported six cases of persistent 
bronchial fistula 2S closed with the aid of muscle flaps which remained- healed 
and gave no further trouble. 

C. Treatment of Massive Gangrene of Lung. — Knowing the pathology, 
suggests the treatment of this condition, which is thoracotomy with removal 
of the necrotic mass. Unfortunately the diagnosis cannot be made unless 
one operates. The clinical picture is that of an empyema, and at operation 
for this condition the demarcated lobe is accidentally discovered. This is 
perhaps an argument in favor of making empyema incisions sufficiently large 
to be able to look in. The prognosis is not necessarily bad 1 , especially if 
operation is done fairly early. Cases V and VI mentioned under post- 
operative deaths belong in this class, and the following case, which was also 
published as Case VIII, in Archives of Surgery, vol. xii, January, 1926, is 
repeated in detail because it brings out the difference between massive gan- 
grene and so-called gangrenous abscesses. 

Case V. — M. W., a woman, aged thirty-two, was admitted October 31, 1923, com- 
plaining of pain and swelling of the right arm and shoulder of eight days’ duration. 
The pain was so severe that she was unable to sleep. 

She had had a miscarriage three weeks before. Two weeks before she had a 
severe chill followed by fever which in turn was followed by pain in the right side of 
the chest, dyspnoea and bloody expectoration. Eight days before swelling of the right 
arm and shoulder developed. Examination showed an extremely sick woman with a 
temperature of 103.2°, pulse 150, and respiration 40. The right arm and shoulder were 
enormously swollen, red, hard and tender. Fluctuation was present over the entire upper 
arm, and shoulder motion was restricted. Multiple incisions were made, an enormous 
amount of pus being evacuated; on culture this showed staphylococcus aureus. 

The patient was extremely septic, irrational most of the time and her condition was 
poor. A blood culture was sterile and the Wassermann reaction was negative. Two 
weeks after operation it was noticed that the right side of the chest was immobile. 
The percussion note was flat posteriorly and in the axilla, with absent fremitus and 
voice sounds. Anteriorly, breathing was harsh and accentuated. An exploratory punc- 
ture in the posterior right chest showed thick, foul-smelling pus which on culture grew 
staphylococcus aureus. On the following day a part of the eighth rib was resected 
under local anaesthesia. The temperature at this time was 102.6°, respiration 32 pulse 140 
The empjema ca\ity was filled with putrid pus of which about 1000 c.c. was removed. 
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While evacuating it a large fragment of 


gangrenous lung, representing from one-fourth 


lobe 


I'X'taJ . 01 “ lobc ' was cxtru "' c,ii,osi '’ s a 

Several open bronchi were noted. An iodoform tampon was packed against this 
bleeding surface and the thorax was then partly closed. The operation did not influence 
the temperature, for it did not come down until after six weeks. The patient was 
treated as though she had a regular empyema, and the cavity was gradually obliterated, 
the small bronchi closed spontaneously and did not prolong the convalescence. The 
patient was discharged January 16, 1924, about two and one-half months after admission, 

in a much improved condi- 
tion and with the thoracic 
wound healed. Examina- 
tion of the gangrenous lung 
showed necrosis, although 
the architecture of the tissue 
and the outline of many of 
the cells was still preserved. 
Scattered through the lung 
were collections of coal dust 
pigment and here and there 
clumps of bacteria (cocci). 
The patient had probably 
had a septic infarct of the 
lung from the miscarriage 
and later desquamation of 
the entire affected portion of 
the lung, with secondary de- 
velopment of an empyema. 
As long as the pus was 
under pressure in the thorax 
it kept the necrotic frag- 
ment against the lung, but 
as soon as the pressure was 
released, it separated, expos- 
ing the bleeding surface. 



Fig. 7.^-Acutc lung abscess. Probably post-pneumonic, situated 
deeply. Difficult of approach. 


Of our total cases of 105 only 32, or 30 per cent., were subjected to 
some form of operative interference, usually a drainage operation in one or 
two stages. Of these 10 died, or 3t per cent., some soon after operation, 
others a long time after. These deaths are not all to be classed as operative 
mortality, however, for operation was in some instances undertaken in 
patients who were apparently doomed to die of their disease soon, merely in 
the hope of saving them. In others death did not come until a long time after 
operation and had no direct relation to it. The drainage operation simply 
failed to halt the process, and extension of the suppurative focus or a local 
or distant complication developed just the same. This again demonstrates 
that if a small pocket of infected material is left behind, an acute flare up 
may develop at any time. These patients died of their disease, not of the 
operation The following are short histories of patients so classed: 

Case VI.-J. K., fifty-two years old, was operated on ^ 
of the sigmoid. One-stage operation was performed. On the fo = - 
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diffuse bronchitis with a temperature of 101.2°. There were loud moist rales over the 
entire chest, and the finger nails were cyanotic. There was no evidence of pneumonia. 
It was noticed that the patient had great difficulty expelling mucus and a croup kettle 
was therefore ordered. Condition gradually got worse. Eight days after operation 
consolidation could be made out in the right lower lobe, and two days later he had a 
great deal of foul-smelling sputum. By means of the X-ray multiple cavities could be 
demonstrated in the right lower and middle lobes. Sputum examination showed diplo- 
cocci and short chain streptococci with a few Gram-negative bacilli, probably anaerobes. 
The condition looked hopeless, as the process was progressive, but in the hope of estab- 
lishing drainage of the principal cavities in the right lower lobe, an operation was done 
two weeks after onset. The lung was found to be solid, with collections of this foul- 
smelling pus within the gangrenous tissue. An autopsy showed multiple lung abscesses 
on both sides. The abdominal condition was perfect, healing having taken place by 
primary union. 

Case VII. — P. F., sixty-three years old, was admitted March 10, 1926, with a septic 
temperature and an old neglected intrapulmonary suppuration. About eight months 
previously there had been a gradual onset with cough, expectoration and loss of weight. 
Conservative treatment had no effect. Under our eyes the process steadily extended. 
An operation was therefore done March 25, 1926. A section of the eighth and ninth 
ribs was removed. The lung and pleura had fused. The lung was entered by excising 
the exposed portion of thickened pleura and underlying tissue. Pus exuded from 
numerous channels. Multiple cavities were opened and drained, but this did not halt 
the process. More and more lung tissue became involved until the entire side was 
affected. The patient died seventeen days after operation. 

Case VIII. — J. D., twelve years old, was admitted January 17, 1923, with signs and 
symptoms of lung suppuration on the right side. It had started insidiously about two 
years previously. Rontgen-ray examination showed a deep-seated abscess around the 
root of the lung and extending into the right base. As there had been gradual progres- 
sion in spite of conservative treatment' during the last two years, operation -was' decided 
on and performed January 27, 1923. Sections of the seventh, eighth and ninth ribs were 
removed. The pleura was not adherent. Exploration revealed infiltration in the mid- 
portion of the lung close to the spine. This area was sutured to the parietal pleura 
and after drainage had been assured, the wound was partly closed. An empyema resulted 
which was drained through the established wound. On February 20, 1923, the abscess 
cavity within the lung was opened wide. By breaking or dividing partitions several 
cavities were converted into one large one, resulting in excellent drainage, with drop 
in temperature and improvement in weight and general condition. When almost healed, 
and after having been normal for a long time, the patient developed broncho-pneumonia 
of the opposite side and died June 2, 1923, four months after operation. 

Case IX. — V. M., thirty-one years old, was admitted June 8, 1927, with a suppura- 
tive lesion of the right lung, associated with a temperature of 104. He complained of 
pain in the right chest and expectorated 200-400 c.c. of foul-smelling pus in 24 hours. 
He stated that his trouble had started six months previously with an attack of pneumonia 
which confined him to a hospital for three months. After discharge the cough had 
persisted and he had lost 25 pounds in weight. About a month before admission his 
condition had become worse, he had developed severe pain in the side and the sputum 
had increased in amount. His breath was foul. The sputum showed anaerobic Gram- 
positive diplococci. X-ray show'ed a cavity within a consolidated area in the right upper 
chest. Indications for operation were clear. June 14, 1927, operation: Incision posterior 
to scapula. Resection, of a segment of the fourth and fifth ribs. Thick adherent pleura 
found. Exploratory puncture immediately followed by incision of a large cavity filled 
with pus and necrotic material. Large soft drainage tube inserted. Culture of pus 
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showed pneumococcus, non-luemolytic streptococci 

A Ci-rx.. — i • « • ... 1 


**■ >* sss “ 


came clown, 
there 


and sputum was reduced to 25 c c in 24 hours T he “T ature came 

wa. a chill with a rise of tempe atureto 1078 TH VT ^ ^ °” Ju * 6 ' 
T/ t,W tC “ — not be determined^ 
mou of the process m the lungs. There was no vomiting or other complaint The 
abscess cavity was clean and by means of a good-sized bronchus in the depth there was 
goo, aenUKm of the lungs. Four days later there was another chill with te^ature 
S - ^alvarsan injections had no effect. Blood culture was sterile. He Gradually 
became somewhat jaundiced, which we at first attributed to the effect of salvarsan but 
when be also developed tenderness over the epigastrium, metastatic abscess of the liver 

was considered. He was too 
sick to have anything done, 
and after a few more chills 
he died July 15, 1927. 

Case X. — A. A., forty 
years old, was an old neg- 
lected case of gangrene of 
the lung with a contracted 
empyema drainage opening. 
The condition had existed 
for months. There was 
retention of pus which sur- 
rounded a completely demar- 
cated and separated lower 
lobe of the right lung. The 
patient was in a septic state. 
An attempt to establish bet- 
ter drainage and to remove 
the necrotic lobe resulted in 
death. She died in spite of 
the operation, not because 
of it. 

Case XI.— M. S., forty- 
three years old, was admitted 
March 3, 1927, complaining 
of cough and foul expecto- 
ration since November, 1926. There had been a gradual onset of a respiratory 
condition in the early part of October, 1926, consisting of cough, pain in the lower 
chest, and fever. Cough gradually became worse and the sputum foul-smelling and 
larger in amount. He was finally sent to a hospital for bronchoscopic treatment and 
after about two months was discharged improved. While in the country his condition 
became worse and he was sent to our hospital. He had signs which were attributed 
to a lung abscess of the right lower lobe. Repeated sputum examinations were 
negative for tuberculosis. The Rontgen-ray showed marked density of the rig it 
lower lobe with a cavity. Bronchoscopic treatment had no effect and surgical consulta- 
tion was requested. Operation March 30, 1927: Resection of 10 cm. of the ninth n . 
Thick-walled empyema cavity entered which contained foul pus and a laige gan 0 reno 
fragment of lung tissue. After removing this a large cavity, the size o an orang, 
was found in the lower lobe. It had a gangrenous lining There were J ^ 
bronchial openings. A section of tissue was excised from the » J t0 
for diagnosis. In spite of excellent drainage the temperature did not 

500 



Fig. 8. — Cure by perforation of the abscess into a large bronchus. X-ray 
taken eight months later, complete disappearance of shadow. 
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normal and the patient gradually failed, and died May i, 1927, of a general pulmonary 
tuberculosis. The fragment excised showed suppurative lung tissue and tuberculosis. 

In only four of our cases can we actually speak of a post-operative 
death, in that it was the direct result of an operation deliberately undertaken 
to cure the condition. These patients could have perhaps continued their 
miserable existence a little longer, but none of them could have been cured 
without operation. As a matter of fact prolonged conservative treatment 
had been tried in three of them. They represent a true post-operative mor- 
tality of 12 per cent. The following are brief histories of these cases: 

Case XII. — H. L., twenty-one years old, was admitted August 3, 1923, with a 
history of having had a tonsillectomy performed nine months previously. This was 
followed by illness which gradually got worse, resulting in high fever two months later, 
and at a somewhat later time, increased cough and expectoration of foul sputum. At 
times there were hemorrhages. She was an anaemic, chronically ill patient. There was 
marked clubbing of the fingers. She had involvement of the right upper and middle 
lobes with three cavities showing on X-ray. An operation was done under local anaes- 
thesia. A portion of the second and third rib was resected anteriorly. The pleurae 
had fused. The lung felt' hard. An exploratory puncture showed thick foul-smelling 
pus. Cavity entered at once and pus and necrotic material was evacuated. The cavity 
communicated with two others. All three were converted into one, and an iodoform 
tampon lightly packed into it. The patient stood operation well. The next day her 
condition was fair, but on the following day she suddenly became worse and died, 
apparently of an embolus. The pathological report on excised tissue was chronic 
suppurative lung tissue. 

Case XIII. — S. S., fifty-four years old, had a cholecystectomy performed Decem- 
ber 22, 1926. She developed a pulmonary complication which eventually resulted in a 
lung abscess, giving typical clinical and laboratory evidence. Operation was performed 
January 22, 1927, one month after her gall-bladder operation. Section of the fifth and 
sixth ribs was removed and an exploratory puncture done showing foul pus. A tampon 
was placed against the pleura and the patient returned to bed until the second stage 
of the operation three days later. At this time pus was seen to exude from the old 
puncture wound. The abscess was opened and thin foul pus evacuated from a lobe 
which was diagnosed as suppurating pneumonitis with gangrene. She died the same 
day of continued sepsis. 

Case XIV. — F. S., eighteen years old, had a history extending over ten years. 
Every conservative treatment had been tried, including bronchoscopy and artificial 
pneumothorax. There had also been two unsuccessful operations. There was involve- 
ment of the left lower lobe. The sputum contained short chain strept and a facul- 
tative anaerobe. Operation was performed October 29, 1925, with resection of a portion 
of the seventh, eighth, and ninth ribs. The pleura was not opened at this time. After 
this simple first stage she coughed more than before and the sputum increased in amount. 
She developed signs at the opposite base with bronchial breathing and high fever. 
After temperature had been normal for a while, the second stage was attempted on 
November 19, 1925. The lung was found adherent, it had a leathery feel. Punctures 
were negative. The patient took gas oxygen poorly and the operation had to be discon- 
tinued. She died the following day with marked cyanosis and dyspnoea. 

Case XV. — E. C., thirty years old, was admitted April 6, 1923, with a suppurative 
lesion of the right upper chest which had immediately followed upon the incision of an 
alveolar abscess with extraction of a tooth under general amesthesia, one year previously. 
She was very sick and had all the typical signs and symptoms of lung suppuration. 
Operation was indicated and performed May 25, 1923. A portion of the second, third, 
fourth and fifth ribs was removed anteriorly. Three good-sized cavities were found. 
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The intervening tissue was removed and the cavities converted into one. Wound left 
, L 0pcn - I J atlCllt ,,,adc a mce recovery and was discharged much improved with a 
clean wound June 19, 1923. Improvement continued for several months and then there 
was a sudden flare-up which necessitated readmission to the hospital. Lobectomv was 
decided on. Operation was performed October 29, 1923. The right upper lobe was 
resected without much difficulty. The operation was well borne and the patient recov- 
ered nicely, until the evening of the following day when she became cyanotic and 
expectorated bright red blood with each spell of coughing. She died in spite of all 
efforts to save her. lhe autopsy showed bronchiectasis and associated pulmonary tuber- 
culosis of the remaining right middle and lower lobes. The cause of death was pulmo- 
nary embolus, the large embolus extending from the pedicle of the upper lobe down 
the pulmonary artery into the right heart and also up into the left branch of the 
pulmonary artery. 

Of the patients who recovered after operation, twenty-two in all, seven- 
teen are cured and five are classed as improved, of which four have a bron- 
chial fistula. In one of these the fistula is ready to be closed, in another it 
will probably close spontaneously as soon as permitted to, and in two it will 
have to remain permanently. 

Of the patients not operated on, sixteen died at the hospital. They 
were admitted because of their suppurative process, or for the primary dis- 
ease of which the lung suppuration was a complication, or for complications 
such as secondary pneumonia, embolus, cardiac failure, etc., the result of 
long-standing suppuration. Two complicated a carcinoma of the oesophagus, 
one a carcinoma of the larynx, one a carcinoma of the tongue, and one fol- 
lowed a fracture of the jaw. Another case with multiple lung abscesses 
had a convulsion during bronchoscopy and died of brain embolus. The other 
ten patients were chronic cases in whom the etiology could no longer be 
definitely determined. Autopsies performed on some of them showed mul- 
tiple degenerative lesions of other organs and usually multiple abscesses of 
the lungs. 

All the other cases, those not operated on and those who did not die at 
the hospital, were either on medical treatment alone or combined with 
bronchoscopic therapy. There were fifty-seven such patients. Of this num- 
ber ten are at present under treatment, while the remaining forty-seven are 
divided as follows: Twenty-one have been discharged as cured, eleven have 
been discharged as improved, fifteen have been discharged as not improved, 
of which a few have since died. The most gratifying group are naturally 
those discharged as cured. Among them were very striking cases with we - 
developed abscesses which either perforated into a bronchus and discharged 
that way, or were treated bronchoscopically by suction and instillation. ere 
were, however, also very interesting cases of bronchiectasis winch had no 
advanced far and had no serious structural changes, so that they were 

ible to bronchoscopic treatment. c , ve 

Those discharged as improved were much less satis ac oiy. dtrmic 
bee,, followed, others have drifted away as clinic patien s wl 1 
illness are apt to do. It is therefore not possible to say whether -J 
recurrences, whether they were eventually operated on, o 
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The majority showed so much improvement during the period of observation 
that operation was not indicated. Their condition had been improved to the 
degree that life was at least temporarily more bearable. It is well known 
that among those called improved an acute exacerbation may develop at any 
time, and that even among those classed as cured there are at times recur- 
rences. The only real way to cure these chronic suppurations seems to be 
actual eradication of the suppurative lesion. Nevertheless, in view of the 
present high mortality we have not felt justified to subject all these patients 
to a radical operation. On the basis of experience gained so far, we rather 
feel inclined to continue the method now in use at the Lenox Hill Hospital, 
of referring all cases to the Bronchoscopic Department for diagnosis, and 
possibly for therapy, and instituting surgery only in those cases in which 
there is a definite indication. There is no danger, or practically no danger in 
bronchoscopy when done by an expert. The only danger to the patient may 
conceivably be holding him in that department too long, until a time that the 
process has become chronic, but that is easily obviated by regular confer- 
ences. The aim of all those interested is not to hold a patient, but to 
cure him. 

The most unfortunate group is that composed of chronic bronchiectasis 
cases with bilateral involvement. In spite of prolonged treatment and by 
the use of every method known, these patients continue to present the most 
difficult problems. The aim should be to cure these patients before they 
reach this stage. 

A study such as this demonstrates that non-tuberculous intrapulmonary 
suppuration is compatible with life, even for many years. How miserable 
that life will be depends on the extent of involvement, the patient’s habitat 
and his mode of living, the amount and odor of sputum, and the condition 
of other organs. Patients who live an outdoor life are likely not to feel the 
ill effects as much as those living in close quarters in the city, and they are 
not so likely to be obnoxious to their surroundings. They eventually suc- 
cumb to their affliction, be the immediate cause directly traceable to the local 
lesion, such as hemorrhage, or extension of the process in the form of a 
broncho-pneumonia or multiple abscesses, or a pulmonary embolus ; or to the 
degenerative effect of long-continued suppuration on other organs with gen- 
eral exhaustion, or finally to distant complications such as brain abscess, 
meningitis, or liver abscess. 

It would seem that unless conservative measures bring results in the acute 
cases in a reasonable time, some form of operative treatment is indicated, 
which in the abscess cases is drainage in one or two stages, and in the bronchi- 
ectasis cases, bronchoscopy alone or combined with artificial pneumothorax. 

In the chronic cases drainage alone is indicated in those cases in which a 
cavity can be demonstrated, but in the other cases one is almost forced to the 
conclusion that some form of operative intervention which aims at the actual 
destruction of the involved lung tissue, or removal of the lobe, is the only 
means to bring permanent cure. 
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_ C3n the l,as,s of the results shown, this paper is evidently not presented 
foi the purpose of reporting a large series of cases with an unusually low 
mentality 01 morbidity, or to advocate one special form of treatment, but 
rather for the purpose of calling attention to the tragic outlook of patients 
with mtrapulmonary suppuration, it is hoped that it may stimulate interest 
m this subject to the end that measures be taken to avoid the large number 
of post-operative cases, and that a better understanding of the pathology 
of the disease, with the mechanical factors involved in thoracic surgery, 
be bi ought about. In this way it is hoped operative measures, properly 
timed and executed, will eventually lower the appalling mortality and make 
it possible for a. larger number of these unfortunates to survive and to lead 
a life fiec from the distressing symptoms with which they were afflicted. 
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OBI JTEli ATI VE OPERATIONS FOR MASSIVE EMPYEMA* 

By Casper F. Hegner, M.D. 

of Dkxvku, Colo. 

. I I,K ol) j cct of a11 operations for empyema is the obliteration of the cavity, 
ihis may be accomplished by securing the reexpansion of the lung by 
decoi tication or, more certainly and safely, by eliminating the rigidity of the 
cavity walls, diminishing the arc or curve of the bony parietes, and apposition 
of the 1 el axed paiietal with the visceral surfaces of the affected pleural 
space. 1 he ohliteiation takes place by fibrosis beginning in the angle of 
reflection and not between the apposed surfaces of the pleura. 

lo appreciate the difficulties that may interfere with successful oblitera- 
tion, one must understand not only the factors which cause the empyema, but 
also those that prevent closure of the cavity. 

The factors which may interfere with closure are: 

(a) Of chest wall: Abscess, cellulitis of the skin or soft parts; necrosis 
of the rib; a rigid or osseous ring at the site of a drainage orifice; rigidity 
or peculiar structure of the hony chest wall; fusion of adjacent ribs. 

(b) Of the pleura: A thickened, fibrous, rigid parietal or visceral pleura; 
long, tortuous, rigid sinuses leading to remote foci within the lung or pleural 
cavity ; irregular, multilocular, encysted, inadequately drained intrapleural 
or interlobar empyema cavities ; adhesions which withdraw, compress or bind 
the lung in an abnormal position ; thick pus mixed with air, blood, fibrin, or 
sloughs ; foreign bodies, pieces of tubing, gauze or fragments of bone. 

(c) Of the lung: Pulmonary abscess or cavity, bronchiectatic cavities, 
especially those with small pleural openings or granular tracts ; pulmonary or 
bronchial fistula;. 

The lung covered by a thickened, infected, chronically inflamed fibrous 
pleura is progressively compressed, its elasticity is lost or compromised to 
an irretrievable degree. The infection may extend into the parenchyma of 
the underlying lung or into the interlobular septa for a considerable depth. 
This may impede or forever render the lung incapable of reexpansion to 
even approximately fill the thoracic cavity. 

Early thoroughly controlled closed drainage must be instituted, to prevent 
the pleural surfaces exposed in an empyema cavity from becoming covered 
with a thick plastic exudate which, later, organizes forming a compressing 
fibrous membrane or thick tethering adhesions. This means as soon as aspira- 
tions have become ineffective or the exudate frankly purulent. 

Open drainage is a menace and is to be avoided, except m oca 
e„ cys ted empyemas, in children, in women and in those with elastic thorac 

walls. 

* Read before the Western Surgical Association, December 8, 1927- 
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Secure a rapid and as great a diminution of the cavity as possible and a 
maximum reexpansion of the lung by early, conscientious practice of resistive 
breathing, positive intrapulmonary pressure or intrapleural negative pressure. 

Sterilization of the cavity is lessening the virulence of the infecting 
organisms. Sterility of the fluid contents does not imply freedom of the 
tissue walls from bacteria. A residual cavity may, and frequently does, 
become reinfected with bacteria from the walls. The greatest degree of 
avirulence is secured by thorough drainage. 

Irrigation may be combined with drainage. Bland solutions are quite as 
efficient as antiseptic solutions which are unsatisfactory. Dakin’s solution, 
while not primarily antiseptic, when properly used has an advantage possessed 
by no other. The virtue of Dakin’s solution as a cleanser is due largely, if 
not solely, to its proteolytic property. This proteolytic action liquefies fibrin, 
plastic lymph, non-viable and dead tissue. By removing this debris, bac- 
teria are deprived of a fertile media. The viable tissue and body fluids are 
given an opportunity to develop resistance to and may overcome bacterial 
growth. The part then is in much better condition for any necessary 
operation ( Graham 1 ) . 

Dakin’s solution, due to its proteolytic action, is a chemical decorticating 
agent of considerable potency. By chemical decortication a surprising degree 
of reexpansion may be secured (Graham 2 ). Irrigation with chlorinated 
solution in cases with bronchial or pulmonary fistuke is irritating to the 
bronchial mucous membrane and is contra-indicated. Recently occluded 
bronchial fistulee may be reopened by liquefaction of the occluding plug. 

The mechanical or operative removal of the contracting fibrous membrane 
by the decortication operation of G. R. Fowler 3 and Delorme 4 may, in rare 
instances, be of advantage. Delorme opened widely between the ribs and 
decorticated the lung. He called attention to the importance of the costo- 
vertebral groove by stating: “The essential to success is freeing the lung 
to the costovertebral groove.” When the possible pathological changes in 
the underlying lung are considered, it is readily seen that a good result with 
a functioning lung is exceptional. 

When the purulent exudate cannot be controlled, when the condition of 
the lung and pleura are such that a reexpansion to fill the chest is no longer 
possible, then the chest wall must be contracted to meet the compressed lung. 

All obliterative empyema operations are extensive and deforming. Fre- 
quently they are multiple, each succeeding step is more difficult and formid- 
able than its predecessor. The debilitated state of many of these patients 
justifies, yes, often demands multiple stage operations. A sequence of 
operations is made necessary by the lack of a thorough pre-operative under- 
standing of the intrathoracic conditions. 

Given a case of empyema that has resisted early proper treatment, or 
one that has been neglected, the size, shape and topography of the cavity, 
the intrapulmonary condition, the trend and character of the ribs must be 
known before undertaking any operation. This will determine the site, 
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number and length of the ribs to be removed. A meticulous study of 
rontgenograms of different densities will give valuable information as to 
the condition of the lung, pleura and ribs. Rontgenograms taken in the 
erect, the horizontal and two lateral positions after the injection of some 
fluid contrast media, by completely delineating the cavity, will be of additional 
advantage (l legner •’). Small unsuspected pulmonary fistula; may be detected 
by the patient tasting the injected fluid. A 15 per cent, aqueous solution of 
sodium iodide is a satisfactory non- or slightly irritating contrast media. 

1 he cavity, except in distinctly localized or encysted empyemas, fre- 
quently extends into and up the costovertebral groove. This is not uncom- 
mon in massive empyemas. Empyema involving the costovertebral groove 
cannot be obliterated by any of the usual rib operations. 


Regardless of the importance of the costovertebral groove, the usual 
operations, by incisions in great variety of shape, trend and number through 
skin and soft parts, are all made with a view of removing segments of ribs 
from the lateral aspect of the chest. This method of direct approach to 
the empyema cavity ignores the fact, that removal of short segments pos- 
terior to the angle of the rib secures a much greater degree of collapse than 
the removal of long segments anterior to the angle. The collapse is as 
marked on massive anterior, on lateral as on posterior empyemas and those 
extending into the groove. Removal of posterior rib segments is the only 
method which can diminish or obliterate posterior empyemas. 

The indirect approach through a straight or slightly curved paravertebral 
incision exposes the angles of the ribs. It gives easy access for removal of 
the segments posterior as well as any desired length anterior to the angle. 
The deribbing must extend well beyond the limits of the cavity. 

The closed operations, of which Estlander’s 0 is the prototype, remove 
subperiosteal rib segments from the lateral aspect of the chest. Even though 
the segments are long, the degree of collapse is often inadequate. Quenu, 7 in 
1892, through a U-shaped incision mobilized an extensive flap of ribs and 
intercostal muscles of the lateral wall. He failed to obliterate the cavity. 


The open operations follow the lead of Boekel, 8 who after the removal 
of long segments of ribs, found the parietal pleura so tense, rigid and thick 
that it prevented obliteration. He made a cross-incision through the pleura, 
fashioned flaps which he compressed and held in place by laige sponges. 
Boekel inaugurated the idea of flaps to secure obliteration. Though lie 
accomplished closure, he recognized the necessity of extensive resection, going 

as far back as his L-shaped incision permitted. 

Schede y and others, by direct attack, remove the ribs with the intercostal 
muscles and nerves which form the outer wall of the cavity, doing an unroo - 
ing operation. The large fenestra is covered as completely as possiWe £ 
replacing flaps of the skin and superficial muscles Tins unroofing of ft 
cavity, especially if it be extensive or deep, ™ta,ls a useless sacrifice o 
tissue. It is undesirable in its immediate and “ - dc |,j|i- 

irranulating surface Is slow to heal, the discharge of serum and p 
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tating, requires prolonged expensive dressings. Frequently, difficult plastic 
operations are necessary to close the defect. The completely deribbed area 
does not regenerate bone, it is unprotected. If very large and unsupported, 
respiration may be embarrassed and the underlying viscera endangered. 

De Cerenville 10 attempted to obliterate pulmonary cavities in the apex of 
the lung by removing segments of the upper ribs, including the first, from 
the front. The cause of his failure was the fact that the posterior ends of 
the resected ribs remain rigidly fixed in an extended position. 

Bouveret, 11 though he removed the ribs laterally, states : “ Encysted 
empyemas are more common in the rear. The resistance of the costal arc is 
more pronounced in the posterior half than in the anterior half.” 

Therefore, it is logical that a more effective mobilization of the chest wall 
can be secured by removal of segments of the ribs posterior to the angle 
as close to the spine as possible. 

The inherent tendency of the rib is to spring outward. The outward 
spring is increased by contraction of the auxiliary muscles of respiration 
which are inserted into the anterior and posterior segments. When ribs are 
resected from the middle or lateral aspect of the chest wall, this outward 
spring is opposed from within only by whatever adhesions that may be 
present. Tension of adhesions from the rib stumps to the front and sides 
pull the lung farther away from the costovertebral groove, where adhesions 
are less extensive and the purulent residue is greatest. This increases rather 
than diminishes the size and capacity of the groove. 

When a rib is resected in its middle area the normal elasticity is expended 
in the unopposed anterior and posterior stumps. They spring outward, lose 
their normal obliquity and assume a more horizontal position. Rigid but- 
tresses consisting of an anterior and posterior row of stumps are formed. 
These buttresses interfere with rather than facilitate approximation of the 
chest wall with the retracted lung. 

Boiffin, 12 November 17, 1894, after studying all previous operations for 
empyema, performed the first paravertebral thoracoplasty for collapse of an 
empyema cavity. Most of his predecessors recognized the importance of 
removing the posterior segment. On account of anatomical difficulties, 
fancied or real, none except Wagner, 13 1 886, attempted the approach from 
behind. The Boiffin type of operation has been popularized by surgeons 
collapsing the chest wall for unilateral pulmonary tuberculosis. 

A long straight or curved paravertebral incision is made about two and 
one-half inches from and parallel to the spinous processes. The spinal 
muscles are retracted backward and the scapula is retracted upward and 
forward. A subperiosteal resection of the necessary number and length of 
ribs is made flush with the transverse processes of the corresponding verte- 
brae of each rib. The most acute arc of the rib is removed. The cavity is not 
opened, provision for necessary drainage is made in the most dependent 
angle. No horizontal rigidly fixed posterior rib stump remains to interfere 
with obliteration. Greater and more uniform collapse can be obtained by 
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resecting short segments of ribs posterior to the angle than can be secured 
by resecting much longei segments of an equal or a greater number anterior 
to the angle. I he downwaid and inward sinking of the chest wall is more 
effective than lateral compression. The pliable anterior segment is easily 
compressed and held inward by suitable dressings until bony regeneration 
takes place. I he entire outer wall is retained, the ribs regenerate in tile-like 
obliquity, furnish support and protection. Prolonged dressings of large 
granulating surfaces incident to unroofing operations are seldom necessary. 
The incision can be so placed that it will not traverse the region of the 
necessary drainage tube. Infection of the wound is less probable and more 
easily controlled should it occur. The pleura may be opened as widely as 
desired for any intrapleural procedure that may be deemed advisable and 
resutured with ease. The scar and deformity is less conspicuous, obliteration 
of the cavity, lateral, posterior or costovertebral, is more rapid and the post- 
operative care is less irksome. 

In empyemas of considerable size, those extending posteriorly and into 
the costovertebral groove, more especially those complicated by pulmonary 
fistuke, the indirect or posterior approach by paravertebral thoracoplasty is 
the operation of choice. 
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POSTERIOR MEDIASTINAL ABSCESS FOLLOWING SUPPURATIVE 
ARTHRITIS OF CERVICAL VERTEBR/E 

By Lewis Clark Wagner, M.D. 
of New York, N. Y. 

FROM THE THIRD SURGICAL DIVISION OF THE HOSPITAL FOR RUPTURED AND CRIPPLED 

Mediastinal suppurations are rare, but when present are very serious 
complications and most often fatal. A thorough review of the literature 
shows there has been a good deal of discussion about the subject, but there 
are very few cases 
reported as cured by 
operative interference. It 
seems worth while add- 
ing a report of a success- 
ful case of this type to 
the relatively small num- 
ber already reported. 

Classification. — In 
general the origin of 
mediastinal abscesses 

have been thus classified : . ..... . 

( 1 ) Throat and . Sr 

Pharynx. — Suppuration 
of peri-tonsillar origin 
and retro-pharyngeal ab- 
scess when due to a very 
virulent organism often 
make their way into the 
chest by direct extension 
and show very little local 
symptoms. 

( 2 ) Structures of 

Neck. — The superficial 

suppurations in the neck- 
most always localize and 
are drained to the sur- 
face, but the deep in- ^ lG> l ' — X-ray shows bone involvement between fifth and sixth 

flammations behind the 

fascial planes tend to gravitate toward the mediastinum. This type usually 
follows inflammation of the deeper cervical nodes and in malignant diseases 
of oesophagus secondarily infected. 

(3) Operations on Oesophagus, Larynx and Trachea. — Surgical treat- 
ment of most neck conditions is practically free from deep infection, but 
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operations for removal of Jarvnv urn . , 
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vertebra, caries of ribs 
01 pleural infection and 
malignant degeneration. 

( 5 ) Traumatic . — All 
wounds to the organs of 
the thoracic cavitv may 
lead to mediastinal sup- 
puration. The suture of 
stab wounds of the heart 
by a spectacular opera- 
tion, only to have the 
patient succumb to in- 
fection over which there 
is very little control. 

Clinical Classifica- 
tion . — Acute abscesses of 
the type under discussion 
occur at any age, but 
cases reported are mostly 
in men (85 per cent.). 
The cases reported in 
children were of tuber- 
culous origin due to 
spinal caries. 

The symptoms are 
not distinctive. The pres- 



Fig. 2. — The sinus has been injected with bismuth, which sho 
tracts leading to diseased area and also toward chest cavity. 


ence of a suppuration about the neck or operative procedures on oesophagus 
should be considered in relation to jxitential chest involvement, for most 
cases, whether the abscess is small or large, there is discomfort and actual 
pain in the posterior chest, about the shoulders or may even radiate to the 
abdomen. Dyspncea and cough may be complained of due to pressure on 
file intrathoracic organs or nerves. 

Diagnosis . — The physical signs may be extremely indefinite and great 
difficulty encountered in making a diagnosis. The patients are extremely 
sick and pain is usually of throbbing character. The acute cases are asso- 
ciated with fever, chills and sweats. A pulsating tumor may be noticed at 
the sternal notch. 

There is hardly any chest condition which so tests the acuity of the diag- 
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nostician. Percussion always reveals dulness to either side of the spinal 
column, while the anterior chest is resonant. Auscultation is not so impor- 
tant. The interpretation of the pain in my own case was extremely difficult 
as it was referred to the liver region and X-rays show diaphragm elevated 
on the right side, which made the suspicion of subphrenic abscess very great. 
The diagnosis can always be settled by the exploratory puncture of the 
mediastinal cavity , asso- 
ciated with a thorough 
rontgenological exami- 
nation of the thorax. 

The laboratory findings 
do not throw much light 
on the subject, .because 
of the co-existing pres- 
ence of a primary known 
suppurating focus in the 
body. 

Treatment. — The 
ideal treatment of course 
as soon as the diagnosis 
is established is surgical. 

Guadiani has classified 
the cases in an excellent 
article as follows : “ The 
abscess which gravitates 
not lozver than the fifth 
dorsal vertebra can be 
successfully drained by 
a cervical mediastinot- 
omy, while all others 
should be approached by 
rib resection through the dorsal route.” This latter approach has been 
admirably described by Lilienthal in 1923 with a report of his case. 

CASE REPORT 

The patient was a man, fifty years of age, whose general health had always 
been good. He had had the usual diseases of childhood and the past history otherwise 
did not seem significant. He had periodic examinations by his family physician and 
urine examination was always negative for sugar and albumin. His usual weight 
was 196 pounds. 

About September 20, 1926, without any apparent trauma he developed an area of 
tenderness, redness and swelling, associated with fever, in the left lumbar region. 
Within a few days all the signs of a carbuncle of the back were apparent. This was 
excised and drained; the culture of the evacuated pus being Staphylococcus albus. 
The wound responded to treatment and daily dressings. The patient was free from 
symptoms. 

The first part of December, 1926, when the wound was almost healed, he developed 
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Fig. 3. — X-ray of chest before operation shows diaphragm ele- 
vated on right but costal angle not obliterated. The aorta and heart 
pushed to left, while there is marked increase in density behind the 
sternum throughout the chest. 
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a temperature as high as 106 degrees. There 


was 


in the left neck, l»„ „„ definite locaitaufonL?™ ' rf S ' igl,t 

ar was incised and a few days later signs of an abscess behind the left sterno-mastoid 
muscle made an appearance and was immediately drained. X-ray at this time revealed 
a destructive arthritis between the fifth and sixth cervical vertebra. The patient from 
then on had an extremely stormy time. The temperature varied for 101° to 106° 

daily. The wound in the 
neck seemed to be draining 
satisfactorily, but it was 
noted when drainage was 
slight the temperature was 
at its peak. There were no 
signs of foci about the body. 
Patient was given many 
transfusions of immunized 
blood, which seemed at 
times to check the fever. 
Further operative procedure 
did not seem to be indicated 
at this time. 

In April, 1927, because 
the patient had developed 
signs of a chronic infection 
with daily rise of tempera- 
ture, associated with varied 
muscular and articular 
pains, it was decided to fill 
the sinus in the neck with 
bismuth paste for a period 
of six weeks, with the object 
of keeping the sinus tract 
open. Following each in- 
jection of bismuth the 
patient had a severe reac- 
tion. After the last injec- 
tion of bismuth, X-ray 
shown in (Fig. 2) was 
taken. From then on the 
patient became acutely ill 
again, developing pain in the chest and right abdomen. The patient was then referred 
to the Ruptured and Crippled Hospital, with the view of having an operation on the 

focus about the cervical vertebra. . . . 

On August 15, 1927, the patient was admitted to the Third Surgical Division un er 
my care and at the time presented a striking picture. He was acutely ill wit a 
temperature of 103°, pulse 100 and respiration 24, and all evidences of a chronic m ec- 
tion, supra-imposed, such as emaciation (102 pounds, although 6 feet 1 inch 
bing of fingers and contractions of the joints. He complained of throb 1 g P 
the right shoulder and liver region. There was a slight non-productive cough. 

Examination at this time revealed a slight lateral deformity of the ^ ^ 
sinus with slight discharge in the neck above the left c avic . ^ region 

and the end came in contact with bone There was no s'gn of absc of a 

There was a large healed scar in the left lumbar region, which was 
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Fig. 4. — X-ray of chest five weeks after operation, showing resec- 
tion of rib on left, the heart in normal position and no increased 
density in the chest. The diaphragm is much lower than Fig. 3. 
No collapse of lung. 
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primary suppuration. To observation the examination was otherwise negative, except 
for slight contractions about the joints and the clubbing of fingers as described before. 
Thorough examination of all regions was negative except for the thorax. 

X-rays of all bones and joints showed no pathology except the cervical region 
(Fig. i), in which is shown the loss of substance between the involved vertebra. The 
bone destruction and bone production is pathognomonic of a previous pyogenic process. 

Laboratory examination revealed a blood count as follows : Haemoglobin, 71 per 
cent. ; red blood-cells, 4,160,- 
000 ; white blood-cells, 11,200 ; 
polymorphonuclears, 69 per 
■cent. ; lymphocytes, 28 ; tran- 
sitionals, 3 per cent. There 
was no anisocytosis or poiki- 
locytosis. Blood culture 
proved to be negative. The 
urine was normal except for 
a slight trace of albumen. 

There were no organisms in 
the urine. 

The thorax seemed to be 
the seat of pathology but 
presented an extremely diffi- 
cult picture to interpret in a 
case which had been ill so 
long. The chest was well 
formed and there was no 
asymmetry. Expansion on 
both sides was good. To 
percussion the heart dulness 
was increased outward. The 
anterior chest was resonant. 

There was dulness to each 
side of the vertebral column 
for about 6 cm. laterally, 
pear-shaped, and extending 
from the third dorsal ver- 
tebra: to the eighth dorsal 

vertebrse. The liver dulness FiG.5. — X-ray of cervical region, ten weeks after operation, 

, ,, . , , , showing marked attempt at consolidation of fifth and sixth vertebra 

was markedly increased both with new bone production. 

upward and downward. Aus- 
cultation showed the heart sounds regular and forceful. There were no signs of con- 
solidation in the chest by breath sounds. 

X-ray of chest (Fig. 3) showed no collapse of the lung or consolidation, but the 
shadow behind the sternum was increased. The heart was pushed to the left. The 
diaphragm was elevated on the right but the costo-diaphragmatic angle was not 
obliterated. 

At this time Dr. J. Ralph Scott was called in consultation and the physical exami- 
nation of the thorax by Doctor Birrell, Reading and myself, was verified. Chest aspira- 
tion in mid-axillar line on both sides was negative, except for a small amount of fluid, 
which to cell count was normal and to bacterial culture was negative. We assumed 
at this point that there was a definite pathology in the mediastinum but still the pain 
in the liver region, slight tenderness and elevation of tiie diaphragm certainly pointed 
indefinitely to a subphrcnic abscess. A long, fine needle was thrust into the area of dul- 
ness, posterior on the right side of the chest between the sixth and seventh ribs close 
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to the vertebral column. The mediastinum was entered and purulent material withdrawn 
which revealed culture of Staphylococcus albus. 

Tentative Diagnosis.— Abscess of posterior mediastinum which had gravitated from 
suppui utive process in the neck following injection of cervical sinus with bismuth; 
nit a subphrenic abscess, origin of which either by direct extension or metastatic had 
to he also considered. ’ 


Operation. September 2, 1927, under local anaesthesia, about five inches of the 
seventh rib on the right side was resected close to the spinal column. The pleura at 
this point was cedematous and slightly thickened. The pleural cavity was accidently 
broken into but revealed the lung not collapsed and free from fluid. By careful dissec- 
tion the posterior mediastinum was opened, which brought forth about one litre of 
purulent fluid. Rubber dam drains were inserted in the wound leading to the mediastinum 
and .also the right pleural cavity was drained, because I felt, due to the already diseased 
and injured pleura, it would become secondarily infected and thus necessitate a second 
operation. 

1 he patient stood the operation well, and on the third day his temperature became 
normal and remained so. The throbbing pain in the chest disappeared and to our 
surprise the symptoms about the liver region vanished. The wounds drained profusely 
at first, but by the fourteenth day post-operative, all drainage had subsided and tubes 
were left out of the wound. The sinus in the neck immediately healed. The wound in 
the chest healed completely on the thirty-fifth day. At this time X-ray of the chest 
(Fig. 4) showed a striking comparison with previous chest picture (Fig. 3). X-ray of 
the cervical region (Fig. 5) shows the healing process about the involved vertebra with 
very little deformity. 

The problem at this time with the patient was to restore his muscular system to 
normal, which after a year's illness is no small matter to cope with and is almost as 
serious as the original ailment. Three weeks following the drop of temperature the 
patient was daily subjected to phototherapy with minute doses until the whole body 
Could be exposed. The legs and arms were gently massaged, while the flexion deformity 
of the joints were daily stretched and passive motion given. He was able to walk with 
assistance on the fiftieth day, post-operative, and discharged without any symptoms on 
the seventy-ninth day, having gained fifty-six pounds since admission. 

At the last examination, December 22, 1927, the chest was resonant throughout 
and the muscular system normal. He was able to walk three to five miles without 
fatigue and had returned to work in his office. 
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ACUTE SUliPECTO It A L ABSCESS 

By IIenuy Milch, M.D. 
ok New Ycuk, X. Y. 

Acute inflammations beneath the pectoral muscles may be observed, as 
elsewhere in the body, under a variety of circumstances. Were it not for 
the fact that their anatomical location endows them with certain diagnostic 
difficulties and prognostic consequences of a serious nature, they would be 
entitled to no special consideration. 1 lowever, occurring, so to speak, at the 
crossroads between the arm, the neck and the thoracic cavity, they acquire 
a significance much greater than the literature devoted to them would indi- 
cate. Since the presentation of two excellent articles by Crouzet ;i and 
Musser/ little beyond the report of isolated cases has appeared upon this 
subject. In the American literature of the past twenty years, relatively few 
instances of this type of abscess formation have been reported. It may be 
that the condition is of rather infrequent occurrence. Thus, in a series of 
10S0 consecutive cases of inflammatory disease occurring at the Eppendorfcr 
Krankenhaus in Hamburg, Kiimmel is reported to have seen only twenty-six 
involving the subpectoral region. On the other hand, it must be considered 
as unusually singular, not to say fortunate, that within the space of a few 
years, five cases, three of them observed personally, should have come to my 
attention. Two of these present an etiology not previously described and all 
together give so good a resume of the clinical picture of subpectoral abscess 
that they may justify a discussion of this interesting subject. 

The term “ subpectoral abscess ” has been used, in its broadest sense, to 
describe any collection of pus found topographically beneath the pectoral 
muscles. Thus Crouzet has included in his classification both supracostal 
inflammations, occurring between the ribs and the pectoral muscles, and 
infracostal inflammations, occurring between the ribs and the parietal pleura. 
The inflammations of this latter category, admittedly rare, have been 
described by several authors under the more specific name of peripleuritis, 
infection of the space existing between the parietal pleura and the endo- 
thoracic fascia. Though I have been accorded the opportunity of examining 
a case of calcification of a traumatic peripleural hiematoma, I have never 
seen a case of localized peripleuritis. From the observations recorded by 
Crouzet, Vogel and others, it appears that peripleuritis clinically resembles 
circumscribed areas of pleuritis for which it may easily be mistaken, rather 
than true subpectoral abscess formation. Occasionally, a peripleuritic abscess 
has been described as breaking through the endothoracic fascia and thus 
secondarily leading to the infection of the subpectoral space. However, this 
accident must obviously be considered as among the greatest of rarities and 
it would, therefore, seem more accurate to exclude this lesion from the cate- 
gory of subpectoral abscesses. 
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Ud, -H. . n ,,lf< ; Ct,011S of this ^ be chronic, due to the 

L WCI U h 01 <lcutc > ( ' ue to the common pyogenic organisms Of the 

t '7 Van f iCS ’ a , miId ' circuniscr ihed and a fulminating diffuse 

’ have ,:ecn ol) -served and described by Tillaux. 11 While either the 

chronic or acute type of 
abscess might have been 
used as a paradigm, the 
latter has been chosen for 
the purpose of this 
communication because it 
brings into bolder outline 
the clinically different pic- 
tures determined by locali- 
zation of the infection in 
anatomically differentiated 
parts of the larger sub- 
pectoral space. 

In most text-books of 
anatomy, the subpectoral 
space as an entity has been 
accorded relatively little 
consideration. The major 
part of the author’s atten- 
tion has been focused upon 
a consideration of the 
axilla, which forms a part, 
indeed a large and impor- 



PlG. i. — Sagittal section of the axilla, slightly internal to the 
coracoid process. (Moreau, loc. cit. p. 752). 1, Clavicle; 2, Middle 
cervical aponeurosis; 3, Superficial cervical aponeurosis; 4, An- 
terior thoracic vessels; 5. Pcctoralis major; 6, Pectoralis minor; tailt part, of the more ex- 
7, Trapezius; 8, Supraspinatus; 0, Scapula; 10, Infraspinatus; 11, , r 

Subscapularis,; 12. Axillary vein; 13, Ccrvico-axillary passage; tensive subpectoral Space, 
u, Clavipectoral portion of fascia; b, Subpectoral portion of fascia; . n ( 

c, Infrapectora! fascia; d. Horizontal portion of fascia attached to Under the influence 01 
skin; c, Subscapular fascia. 

Tillaux s interest in the 

spread of subpectoral abscesses, Moreau 7 made a special study of the limits 
of this region on a number of fresh cadavers. His conclusions in brief, may 
be summarized in somewhat the following manner. The subclavicular, sub- 
pectoral space is continuous through the cervico-axiliary passage with a space 
formed above the clavicle in the neck by the reflections of the middle cervical 
fascia. As this fascia descends from the neck, it becomes attached in front to 
the sternum, the clavicle and the scapula, while behind it is attached to t ie 
first rib along its entire arc. Below the clavicle, portions of this fascia are 

srnnular. infrapectoral, clavi-pectoral or a 

remen t 


designated by special names: scapular, infrapectoral, clavi-pectoral or axillary 
depending upon their topographical locations. This fascial Re- 
defines a roughly pyramidal-shaped infra-clavicular space which may 
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the deep subpectoral space and which extends from the sternum in front, 
through the axilla to the subscapular region behind. (Fig. i.) Anteriorly 
it is covered by the pectoral is minor muscle, and the costocoracoid membrane, 
postero-externally by the scapular muscles, and postero-internally by the 
serratus. Below, it is closed by the axillary fascia while above it is open 
to give passage to the large vessels and is continuous with the fascial spaces 
of the neck. In this deep space, lie the main lymphatic glands draining the arm 
and the chest wall, as well as the large venous trunks of the arm. Suppura- 
tion occurring in any of these structures, the sequence of suppuration any- 
where within the region of their distribution, may lead directly to infection 
of the deep pectoral space. From a realization of the extent of this deep 
space, the pointing of a deep subpectoral abscess either into the neck, into 
the axilla or into subscapular region posteriorly will be readily comprehensible. 

The presence of the superficial subpectoral space is determined by the fact 
that the pectoralis minor muscle is enveloped in a separate dense fascial 
layer, which above fuses with the costocoracoid membrane and below becomes 
continuous with the axillary fascia. This excludes the space beneath the 
pectoralis major from continuity with the previously defined deep subpectoral 
space and gives rise to a space which on sagittal section is roughly triangular 
in shape. Above, this space is closed by the clavicle, below, it is open, except 
for the covering of the skin. Anteriorly, it is bounded by the pectoralis 
major, posteriorly bv the pectoralis minor and the costocoracoid membrane, 
internally by the sternum and externally by the humerus. In addition to a 
group of small vessels and nerves, this space contains several of the pectoral 
group of lymph-glands which lie on the deep fascia along the lower border 
of the pectoralis minor muscle. These drain the pectoral and subaxillary 
portions of the chest, the outer part of the mammary gland as well as 
occasionally the skin from the region of the abdomen. Suppuration in these 
glands resulting from infections in the area drained by them may lead to 
abscess of this superficial space. Such abscess may point either outward to 
the skin at the lower border of the axilla or by following along the course 
of the pectoralis major, may appear in the space between the deltoid and the 
pectoralis major muscle. 

This definition of a deep, subpectoralis minor space and a superficial, 
subpectoralis major space is not only of interest to the anatomist, but is also 
of the utmost importance to the clinician, inasmuch as it affords the anatomi- 
cal basis for an understanding of the two different varieties of subpectoral 
abscess : viz. : the diffuse subpectoralis minor and the circumscribed subpec- 
toralis major types. These types differ from one another in their anatomical 
location, in their clinical picture and in their prognostic consequences, as the 
following case histories may best illustrate. 

Case I. Subpectoralis minor abscess A Male, aged twenty-nine, was admitted to 
the hospital, October 27, 1925, complaining of pain in the right shoulder region. He 
gave a history of having suffered from recurring osteomyelitis of various bones. At 
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the age of thirteen, lie was treated for ail osteomyelitis of the right os calcis. Six 
months later, he developed an osteomyelitis of the head of the right femur and a septic 
arthritis of the right hip. A month after this, large abscesses developed over each tibia 
which necessitated incision. No osteotomy was performed at this time, and the wounds 
healed slowly. I* or the next four years, the patient was apparently free of any acute 
osteomyelitic symptoms. Though constantly under observation and treatment, he was 



able to do light work. Ten 
days before admission, the 
patient suddenly developed 
high fever and began to com- 
plain of pain in the region of 
the right shoulder. The slight- 
est motion of the arm caused 
pain. His family physician 
applied cold wet dressings and 
a splint which apparently 
only served to increase the 
pain. A consultant, who saw 
the patient, made a diagnosis 
of pyarthrosis of the right 
shoulder and advised his re- 
moval to the hospital. On 
admission, the patient was 
obviously acutely ill. His 
temperature was 103.6° F., his 
pulse 120, and respiration 40. 
Except for the local con- 
dition, the physical findings 
were immaterial and of only 
historical interest. In the 
region of the right pectoral 
muscles, the skin was tense, 
hot, and of copper-colored 
hue. The whole anterior por- 
tion of the right chest was 
prominent, the swelling ex- 
tending from the point of the 
shoulder well down to the 

nipple. The subclavicular 
space, well developed upon 
the left side, was completely 


p. c . Riintgcnogram showing osteomyelitis ot coracoid obliterated Oil the right side. 

process. No evidence of pyarthros.s Attempts at abduction of the 

riuht arm brought a sharp pain response from the patient. The axilla was 
„ and not bulging. Tension made on the edge of the pec.oralis mayo, u- ““ 

increase of pain. A, about the .eve, 0, fbe stowed 

pulsation was seen. There were dtstmet signs of «uc<»tMn X J of the 

a low-grade osteomyelitis of file coracoid proves as « “ » ^ test 

scapula. (Fig. a.) There was no ev.de ’“to £££ Thick 7 S per cent, were 
was negative. Tile white count slow wa . subsequently reported nega- 

polymorphoiiuclears. Blood culture ta ten o [u| of thick pus from which 

live. The pectoral region was aspirated ai j ° A tentative diagnosis of 
Staphylococcus aureus was later cultured was withdrawn. A 
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subpectoral abscess due to osteomyelitis of the coracoid process was made and the 
abscess immediately widely opened and drained. The abscess cavity was found to extend 
downward to the lower level of the axilla and upward over the shoulder to the supra- 
spinatus fossa. With the linger, the exposed roughened bone of the coracoid process 
could be easily felt. Following operation, the patient appeared to be somewhat improved, 
though the temperature still remained high, varying between 102° and 104° F. As 
the subsequent course of events demonstrated, the patient was already suffering from 
a generalized pvjemia which ultimately resulted in his death. On November 6, the 
patient complained of pain in the left chest. The physical signs of pulmonary con- 
solidation were elicited and were confirmed by the rontgenogram. On November 11, a 
crop of small skin pustules suddenly appeared over the whole body'. Culture of the 
contents of several of these showed the presence of Staphylococcus pyogenes aureus. 
There was a marked enlargement of the submental glands and several days later a 
breaking down which necessitated incision. Culture of the pus obtained from these 
glands also showed Staphylococcus pyogenes aureus. On November 12, a large abscess 
developed over the right deltoid region. Wide incision showed that this cavity was 
continuous with the subpectoral cavity previously opened. The patient now began 
to develop metastatic abscess requiring incision all over the body. All showed the 
same organism. Staphylococcus aureus. December 3, a large abscess continuous with 
the subpcctoral abscess was discovered and opened in the posterior axillary line. X-ray 
photographs showed an extension of the osteomyelitic process in the scapula as well as 
in the head and upper third of the humerus. In spite of the usual methods of treat- 
ment, in spite of blood transfusion and the use of autogenous vaccines, the patient 
gradually went downhill. On December 21, he complained of pain in the right chest 
and dyspnaxt. A bed-side X-ray showed a consolidation of the right lung with effusion 
into the right pleural cavity. Culture of this fluid showed Streptococcus luemolyticus. 
Blood culture taken at this time also showed 15 colonies of Streptococcus hremolyticus 
per cubic centimetre. It was felt that this was probably a terminal infection since all 
previous cultures had shown Staphylococcus aureus. On the 26th, the patient died. 
Autopsy was not permitted. The history was filed under the following headings : 
chronic recurring osteomyelitis, osteomyelitis of the right coracoid process, with secon- 
dary right subpectoral abscess. Complications, Staphylococcus aureus pyamiia, multiple 
metastatic abscesses, terminal hiemolytic streptococcus septicaemia, broncho-pneumonia 
and acute fibrinous pleurisy with effusion. 

It might be maintained, of course, that the development of subpectoral 
abscess in this case was merely the expression of an already existing 
pyaemia, rather than a sequel to osteomyelitis of the coracoid process. How- 
ever, in view of the history of a chronically recurring osteomyelitis of long 
standing, of the definite evidence of advanced involvement of the coracoid 
process and of the appearance of the subpectoral abscess, some time before 
the manifestation of signs of generalized pyaemia, it is felt that the osteo- 
myelitis of the coracoid process was antecedent to rather than coincident with 
the subpectoral abscess. In such event, the development of abscesses in the 
supraspinatus fossa, in the subscapular region, along the arm and the later 
appearance of metastatic abscesses throughout the body would be completely 
comprehensible on the basis of an understanding of the anatomy of the 
deep subpectoral space and of the serious prognostic consequences of infec- 
tion in this region. 
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In another case to which reference is made only in passing because of the 
acv o any o the details, death resulted in an almost similar manner from 
lfeetion of a finger with secondary involvement of the subpectoral space. 

Cask II— This case, from the private records of Dr. Walter M. Brickner also 
>c ongs to the category of the subpcctoralis minor abscesses. While it depicts the 
seriousness ot the condition by the severity of the symptoms, it at the same time shows 

the wine ol early recognition of the condition and the institution of an adequate sur- 
gical treatment. 4 

.Mrs. L„ age forty-six, was first seen December 26, 1916. She gave a history of 
having cut her right index finger on the previous day. The following day she had 
chills, a fever as high as 105° F. and was obviously acutely and seriously ill. She 
complained of severe pain in the region of the right shoulder. Motion of the arm was 
painful. 1 here was a fulness in the right subpectoral region and pain on pressure. 
A diagnosis of deep axillary subpectoral abscess was made. This was incised, a large 
amount of pus evacuated and drainage instituted. No record of the bacteriological find- 
ings m the pus was made. The fever soon began to drop and within several days 
the patient was discharged cured. 


I ho clinical picture of subpectoralis minor abscesses thus far sketchily 
depicted in the above recorded cases may be contrasted with that seen in the 
type of subpectoralis major abscess of which Case III is an example. 15 


Cask III. — Sarah S., aged sixteen, was admitted to the hospital, July 10, 1924, 
complaining of pain in the right pectoral region. There was no history of trauma or 
recent infection 011 the hand or on the abdominal wall. The patient was well developed 
and apparently not acutely ill. Motion of the right shoulder was painful. The sub- 
clavicular depression was obliterated but the axillary space retained its normal contours. 
The temperature was 100.6° F. In the right pectoral region there was a uniform, 
bulging of the chest wall. The skin over this area was slightly reddened and was tender 
to the touch and gave a suggestion of fluctuation deeper in the tissues. Any attempt 
to put the pectoral space under increased tension, either by grasping the edge of the 
pcctoralis major or by abducting the shoulder, caused increased pain. Slight passive 
antero-posterior motions of the shoulder could be performed painlessly. This apparently 
indicated the absence of any intra-articular lesion in the shoulder-joint. A diagnosis 
of subpectoral abscess was made and under general ancesthesia, a two-inch incision was 
made over the pectoral muscle. On bluntly separating the fibres of the pectoralis major 
a large amount of creamy yellowish pus was evacuated. The pus came from beneath 
the pectoralis major muscle, but pointed anteriorly, and not down into the axilla. There 
was no apparent communication with the ribs, the clavicle, the humerus, or the shoulder 
joint. A wet dressing was applied without draining. \V ithin two days, the patients 
temperature had dropped to normal. On July 14. the patient was discharged cured. 


Ill Case IV the sequence of events is not entirely clear and the case 
is presented somewhat hesitantly because both operative and bacteriolo^ica 
data are wanting. 10 Still it is of interest as indicating another possible origin 
for the development of subpectoral abscess which to the best of 1113 'now 
edge has not previously been described. 

Cask IV.— Male, aged twenty-one, came to the out-patient department complaints 
of pain in the region of the left shoulder. In January of 19% - had bee^dMv.th 
pneumonia from which lie apparently recovered ^ acromio . c lavieuhr 

month after his recovery, lie began to complain o P interfere with his work, 

region. The pain though continuous was not suffic.e some- 

He noticed, however, that after especially strenuous work Ins 

522 



ACUTE SUB PECTORAL ABSCESS 


wliat stiff. About three months after the onset of the pain, he observed the appearance 
of a swelling in the left pectoral region which gradually increased in size. There was 
no history of chills or fever and venereal infection was denied. In the left pectoral 
region, extending from the clavicle down to the anterior axillary line there was a large, 
tense, lluctuatiug swelling, tender to the touch. The shin over it was warm and 
slightly (.edematous, hut not red. The subclavicular space was obliterated hut the axilla 
was free. The axillary glands were somewhat enlarged. Abduction of the arm caused 
increased pain. It was felt that we were dealing with an abscess deep to the pectoral 
muscle and aspiration revealed the presence of a thick, creamy, yellowish pus beneath 
the pectoralis major muscle. On smear, there was numerous Gram-positive cocci, but 
culture of this pus remained sterile. The patient was referred to the hospital for 



Fig. 3. — Rontjjenogram showing probable abscess of the outer end of the clavicle. 


operation. X-ray of the shoulder region showed “a gouged-out area at the acromial 
end of the clavicle which involves the medulla and cortex of this bone with the produc- 
tion of an extensive osteo-periostitis at the site of the lesion as well as in the entire 
shaft of the clavicle. There is an osteo-periostitis of the upper and outer aspect of the 
left humerus in the region of the cervical neck.” (Fig. 3.) In an earlier X-ray this 
defect in the clavicle had been considered suggestive of a gumma. The blood 
Wassermann test, however, was negative. The blood contained 8700 white cells with 
58 per cent, of polymorphonuclears per c.c. The temperature on admission was 98.8° F., 
respiration 20, pulse 72. Because of the patient’s objection to operation and because 
of the apparent benignity of the infection, it was decided to treat the condition by 
repeated aspiration rather than by wide incision. Pus aspirated on several occasions 
showed neither the tubercle bacillus nor any other organism. Since this abscess was 
not widely opened and since no culture of the organism was ever obtained from this 
case, it was impossible to definitely establish the etiology or the mechanism of develop- 
ment of this abscess. However, because of the clinical appearance of the patient and 
the subsidence of symptoms after a period of only two weeks of treatment, it was 
believed that the patient had suffered from a subpectoral abscess secondary to an osteo- 
myelitis of the outer end of the clavicle and he was discharged with that diagnosis. 
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la view of the inadequacy of the findings in this case, no too great weight 
must be given it. However, the development of pain in the region of the 
shouldei shortly after pneumonia, the appearance of an abscess in the sub- 
pectoral region and the demonstration of a definitely inflammatory loss of 
continuity in the outer end of the clavicle are interesting. Though these 
facts can by no means be considered as having any definitely established etio- 
logical relationship, they might be considered as suggesting a causal sequence 
of events, viz. : pneumonia, pneumococcic abscess of the clavicle with perfora- 
tion and secondary infection of the subpectoralis major space. Both the 
attenuation of the bacteria and the localization of the infection might well 
account for the relatively innocuous clinical course. 

Several different theories have been advanced in the explanation of the 
development of subpectoral abscesses. Musser 8 considered trauma as the 
most common cause while Ashhurst 1 looks upon the infection of a hsematoma 
consequent upon a trauma as the most likely origin of these abscesses. On 
the other hand, Tillaux 11 is of the opinion that the majority of these abscesses 
are secondary to a lymphadenitis arising from some other focus of infection 
such as the finger. It has even been claimed by some that infections of the 
thumb and index finger are more apt to lead to subpectoral abscess formation 
because the lymphatic drainage from this area may reach the axillary nodes 
without interception in the epitrochlear glands. While the significance of 
an axillary lymphadenitis in the formation of these abscesses must be 
admitted, so definite a localization of the area of primary infection can by no 
means be accepted. Cases have been reported in which the focus was situated 
not on the thumb or index finger but elsewhere upon the hand, Pfeiffer , 10 
Riesman, 1 " Rodelius , 13 Davis , 1 etc. Some authors have called attention to 
the fact that infection about the waist-line or even in the lung may occasion- 
ally lead to the breaking down of the antero-lateral or infero-lateral group 
of thoracic lymph-glands and thus secondarily to the formation of a sub- 
pectoral abscess. Renaut 11 described a case following an infection about 
the elbow and terminating by perforation into the lung, while others have 
described the formation of these abscesses secondarily to infections in the 
neck or in the pharynx. 

Though these may be the more important of the different manners in 
which subpectoral abscess develop, they by no means exhaust the list of 
etiological mechanisms. Cases have been reported as due to furuncles of the 
axilla, hypodermic injections, splinters, or osteomyelitis of ribs. Otiers 
have been occasioned by grippe, pharyngeal anginas, otitis media 01 pueipera 
sepsis. Without attempting any too elaborate classification, it may make or 
clearity to consider subpectoral abscess as due to . 

(1) Penetrating injuries where the infecting organism is actually intro- 
duced beneath the skin by splinters, hypodermic injections, hypoderm y - 
bullet wounds, stab wounds, aspiration of empyemata, etc., , Hensc . 

( 2 ) Traumata where as a result of a blow or of a ” % sis . 
upon the pectoral muscles, a hsematoma, i.e., a oc 
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tentice develops and becomes secondarily infected through the blood stream. 

(3) Lymphatic infection where an infection upon the hand, the breast, 
or the abdomen, or a retro-grade lymphangitis from the mediastino-axillary 
glands may prove to be the point of origin. 

(4) Hannatogenous infection where a general systemic disease, such as 
grippe, puerperal sepsis, scarlet fever, typhoid fever, staphylo- or strepto- 
coccremia, etc., may lead to the formation of infected emboli. 

(5) Perforation of abscesses in neighboring structures where, for exam- 
ple, furuncles of the axilla, typhoid abscess of the ribs, osteomyelitis of the 
clavicle or the coracoid process, purulent subacromial bursitis, pleural or 
pulmonary collections of pus, etc., Banks." 

The organisms most commonly found in cultures from subpectoral 
abscesses are, as might have been expected, the staphylococcus and the 
streptococcus. However, practically all of the other pyogenic bacteria have 
been reported. Among these are the gas bacillus, the pneumococcus, the 
typhoid bacillus, and a large number of the anaerobic bacteria. As compared 
with the strepto- and staphylococcus, these organisms are, however, of 
extreme rarity. 

Clinically, subpcctoral abscesses are of two varieties, the relatively benign 
subpectoralis major type and the relatively malignant subpectoralis minor 
type. The reason for this variation in the severity of their symptomatolo- 
gies was suggested earlier in the discussion of the anatomical configurations 
of the two spaces in which these abscesses develop. It was shown that the 
subminor space is of much greater dimensions than the submajor space and 
consequently offers a greater surface for absorption of toxins. It was 
shown further that because of their depth beneath the skin, there was 
relatively less a tendency for these later abscesses to point toward the skin 
and consequently a greater tendency for their spread along fascial planes 
into the neck, the back, along the arm and occasionally even through into the 
pleural cavity. 

The subpectoralis major type is usually mild in onset. The patient com- 
plains of moderate pain in the pectoral region and motions of the arm cause 
a rather marked increase in the pain. There is a swelling in the pectoral 
region with obliteration of the subclavicular fossa. The skin over the swelling 
is red and cedematous. There is a slight rise in temperature and a moderate 
leucocytosis. But withal, the patient does not look desperately sick. If left 
to itself, the abscess usually tends to point toward the lower part of the 
anterior axillary fold. 

The subpectoralis minor variety, on the other hand, is quite different. 
Its onset is usually sudden with chill, a sharp rise in temperature and a 
marked leucocytosis. The patient soon looks sick and septic. At first, but 
little may be seen locally and a mistaken diagnosis of rheumatism, pleurisy 
or sepsis is made. The patient complains of pain in the pectoral or shoulder 
region and motion of the arm is excruciatingly painful. Similarlv, grasping 
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' l,C “' ge °. f the 1>c f oral musde be ‘*en the fingers causes an increase in 
cnsion and pain As the abscess increases in size, the subclavicular fossa is 
obliterated but the axilla usually remains free. As the pectoral muscles are 
raised by the growth of the abscess, the skin becomes copper colored and 
(edematous. Because of the proximity of the axillary vessels, pulsation of 
this swelling is occasionally seen. The abscess may spread to the neck or 
the back or may even perforate into the pleura or the lung. General sepsis 
with the development of metastatic abscesses throughout the body is by no 
means unusual. In any case, the prognosis is grave, and if treatment is too 
long delayed may be fatal. 

While in most instances, the diagnosis can be easily established, cases 
ha\e been lepoited whole even the most experienced have been led astray. In 
some, though the patient was obviously dying of sepsis, the diagnosis could 
not be definitely made until autopsy established the presence of a huge 
subpectoral abscess. As a consequence practically all who have written upon 
this subject have warned of the necessity of examining carefully for sub- 
pectoral abscess in all cases presenting the evidences of sepsis of undeter- 
mined origin. Frequently the physician’s attention is focused upon the 
region of the shoulder by the appearance of pain on motion of the arm. 
The diagnoses of rheumatism, of purulent arthritis, of myositis, of su 
acromial bursitis, have been made, though they have been warranted neither 
by the clinical picture nor the rontgenologic findings. In such cases opera- 
tions have often been deferred to the patient’s detriment. In other cases 
where the appearance of a swelling has attracted the attention of the physician, 
early incision has been resorted to and tuberculous abscesses have been 
unnecessarily opened and subjected to the dangers of secondary infection by 
the pvogenic bacteria. Moreover, Ohhnann u has called attention to the fact 
that in children suffering from severe types of pneumonia, an cedema of the 
chest wall simulating the swelling seen in subpectoral abscesses may occur 
and lead to unnecessary surgery. Other diseases of childhood, such as 
umbilical sepsis, cardiac decompensations, etc., may also simulate these 
abscesses. However, pain in the region of the shoulder made worse by 
grasping the pectoral muscle or bv abducting the arm, the presence of fever, 
the history of a cut, abrasion, or any antecedent acute pyogenic infection, 
should in the presence of a sepsis of undetermined origin immediately suggest 

careful examination of the pectoral region. 

Once the diagnosis has been definitely established, the only therapeutic 
measure is incision and drainage. This is best undertaken along the lower 
border of the pectoralis major muscle. In the superficially situatec siu 
pcetoralis major type, as in Case III, simple incision even without drainage 
may be sufficient to result in cure. In the subpectorahs minor type, com 
incisions, posteriorly or in the neck, may be necessary to secure a 
drainage. In all cases, the urgent indication is for incision an * • 

In the mild case, early incision leads to rapid cure, m tie seve 

hesitate is to be lost. 
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PULMONARY EMBOLISM 

By Lyman S. Hall, M.D. 
of Richmond, Utah 

THOM Til K I.KI-AUTMENT OK aVS.KCOI.OGV A SI. OUST ETHICS. VASDEHUILT UN'IVEBSITV HOSPITAL 

NASHVILLE, TESN. 


In tiijnkino of pulmonary embolism we are all too prone to consider 
it as something which is very rare, yet in nearly every community of any 
size there can be found laymen who can tell of some friend, who following 
some operation was doing nicely and suddenly died. It is natural to believe 
that a pa 1 1 of these, which in the past were called apoplectic strokes or cardiac 
failiue, were in leality the blocking off of the major portion of one lung by 
a large embolus, which had broken away from its moorings, at its point of 
formation, and occluded one or both of the pulmonary arteries, or the major 
portion of their branches. 

Vietor reports that at the New York Hospital from 1915 to 1924 in a 
series of 12,615 operations there were twenty-one cases of fatal pulmonary 
embolism. These occurring from sixteen hours to forty-seven days after 
operation, on an average of thirteen days. The average age of the patients 
being forty-three years. 

Frischman reports one case of fatal pulmonary embolism in a woman 
fifty-five years of age with an epithelioma of the vulva, and treated only with 
radium and diathermy. 

Rupp in performing 13,000 autopsies from 1903 to 1920 found a mortal- 
ity rate of 1.1 per cent, from pulmonary embolism in internal disease, the 
average age of this series being fifty-two years. During the same period in 


22,689 operations he found an incidence of .26 per cent. 

Lindsay at the London Hospital reports ninety-six cases in a series of 
31,426 operations from 1919 to 1924, an incidence of .3 per cent. 

At the Peter Bent Brigham Hospital in Boston in 1920, Cutler and Hunt, 
in a series of 1604 operations, found sixty-three pulmonary complications of 
various kinds; of this number forty-three followed abdominal operations, 
thirty-two of these were lung infarcts as shown by X-ray and two were 
massive pulmonary embolism. Both cases of frank pulmonary embolism 
were fatal, while none of the cases of lung infarct were fatal. 

In 19^2 at the Johns Hopkins Hospital, Wharton and Pierson reporte 
eleven cases of pulmonary embolism following 1600 gynecological operations. 


An incidence of .68 per cent. . A,j ay0 

Heard, in reviewing the incidence of pulmonary embohsm at t ^ 

Clinic, in 125,164 operations from 1912 to 1920 found .04 
massive type, an incidence of .08 per cent. 

Wilson at the same clinic had previously reported 36 fatal 
operations, from 1899 to 1912, with a percentage of .0 3- 
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From personal experience in the Vanderbilt University Hospital, we add 
the following case reports : 

Case I. — J. R., a colored female adult, forty-eight years of age. She was admitted 
on the gynatcology service complaining of pain in lumbar spine during menstruation, 
and metrorrhagia for past nine months. 

The physical examination was negative except for a large, hard nodular mass in 
pelvis which was fixed and not tender. 

The operative procedure carried out was a supra-vaginat hysterectomy and a bilateral 
salpingo-oophorectomy. Spinal anesthesia was used for the operation until it gave out 
and then ether was given. The uterus was twice its normal size and contained an intra- 
mural fibroid tumor the size oi a guinea egg with a necrotic centre about the size of a 
quarter. Sections from which showed a leio-myo-sarcoma. On the left side of the 
uterus, and attached firmly to it and densely adhered in the cul-de-sac was an abscess 
a little larger than the uterus itself, involving both the tube and ovary, and made up of 
two cavities, one of which was ruptured in removal. The pus from the ruptured abscess 
had the odor of pus due to the colon bacillus. 

On the second and third days post-operative the patient showed signs of peritonitis 
with abdominal distention, slight nausea and vomiting, temperature ioi° F., and some 
increase in pulse and respiratory rates. All intake by mouth was stopped and fluids 
were given in other ways. On the fourth day after operation the patient was better 
and the symptoms of peritonitis were clearing up. On the fifth day she was decidedly 
better and was taking fluids by mouth with no nausea and wanted to eat. Then about 
noon she suddenly lost consciousness and the nurse was summoned by another patient in 
the room. In a few minutes she roused up enough to speak and then lapsed into uncon- 
sciousness again. Respirations were stertorous and sighing. She was pulseless and there 
were no audible heart sounds. She was given i c.c. of one to one thousand adrenalin 
chloride solution and two grains of caffeine by hypodermic, by the interne. The patient 
lived about twenty-five minutes from the time she first became unconscious. 

Autopsy Findings . — The entire left lower extremity was swollen. There was some 
adherence between the coils of intestines, but the peritonitis seemed to be clearing up. 
There was a partial obstruction in the ileum, but no free fluid in the peritoneal cavity. 
There were no pleural adhesions, and no free fluid in the pleural cavities. There was 
a large fresh embolus filling completely the left pulmonary artery and extending down 
into the smaller branches. There were also large fresh emboli in the branches of the 
right pulmonary artery. Both lungs appeared bloodless and constricted as though the 
blood supply had been cut off completely. Just above the bifurcation of the left common 
iliac vein there was found a large friable thrombus. This thrombus extended down into 
the left internal iliac vein and into its various branches and even partially occluded the 
external iliac vein. The last 3 cm. of the left uterine vein was filled with a thrombus. 
The emboli in the pulmonary arteries had come from the thrombi in the left common iliac 
vein. The point of origin was probably in the left uterine vein. 

Case II. — H. W., a colored female adult, thirty-six years of age. She was admitted 
on the gynaecological service complaining of dysmenorrhcea and metrorrhagia Tor past 
six months. Her physical examination was negative except for a hard, nodular' mass in. 
the pelvis. The operative procedure carried out was a supra-vaginal hysterectomy and a 
prophylactic appendectomy. She was given a nitrous oxide and ether anaesthetic. Three 
days after operation she developed symptoms of intestinal obstruction and the incision 
was reopened. This time she was given a nitrous oxide anaesthetic. Loops of intestine 
were found matted together and adherent in the pelvis. These adhesions were broken 
up and the obstructoin relieved. Six days later she complained of weakness, nausea, and 
had a rapid pulse. On the following day in addition to the above symptoms she com- 
plained of pain in the chest and there were venous pulsations in the neck. She developed 
air hunger, her blood-pressure was 90 mm. systolic and 60 mm. diastolic, respiratory rate 
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-(4 anil pulse rate ioo with limits clear The *1, . 

.. ... / ‘"" / 'X~ Ala " y of intestiu e were bound together by fairly firm 

J. 1 ^to-Mons. 1 here was dilatation m the lower part of the ileum, with the bowel 
collapsed below, showing probably a complete obstruction. There was found a gray 
rough einbolus about , cm. m diameter and 4 or 5 cm. long riding the bifurcation ami 
iMUKlmt into each branch ot the pulmonary artery. The embolus does not completely 
..cclude either pulmonary artery and beyond the ends of the embolus can be seen more 
recent thrombi. I he right common iliac vein was found to contain a gray, laminated 
thrombus which extended into the internal and external iliac veins, extending from the 
external iliac into the femoral vein where it terminated. A thrombus was also found 
m the uterine vein on this side, beginning at the point of ligation and extending out into 
the internal iliac, into the common iliac and thence in both directions. The pulmonary 
embolus evidently broke away from the thrombus in the common iliac vein. The left 
common iliac vein and its branches were free from thrombi. 

Cask III— A. K., a colored female adult, fifty-nine years of age. She was admitted 
on the gyiuecology service complaining of a swollen abdomen, continuous bloody vaginal 
discharge and shortness of breath. Her physical examination reveals marked dyspnoea 
with no other chest findings. An enormously distended abdomen with dulness on per- 
cussion over the lower portion and in both flanks. On palpation a hard nodular mass 
could be felt through the abdominal wall. There was a sanguino-purulent vaginal 
discharge. 

Two days after admission a paracentesis was done and 3300 c.c. of bloody fluid was 
removed. Seven days later an exploratory laparotomy was done under local anaesthesia. 
Three thousand c.c. of bloody ascitic fluid was removed. Finding a large fibromyoma 
which was degenerating and which it was impossible to remove, a biopsy was taken 
from the tumor and the incision promptly closed. 

About twelve hours later (after using a bed pan) she became suddenly ill, began 
moaning and frothing at the mouth and died five minutes later. Artificial respiration 
was attempted by the interne but of no avail. 

Autopsy Findings . — The abdomen was tremendously distended, and contained about 
Soo c.c. of blood-tinged fluid. There was a pelvic tumor mass extending well into the 
abdomen, the surface of which was nodular, smooth, lobulated and partially covered with 
blood. The uterus, tubes, ovaries and bladder could not be differentiated, and the ter- 
minal portion of the ileum, the c;ecum and ascending colon, the sigmoid and rectum and 
isolated loops of small intestine are all matted into the tumor mass. The pulmonary 
arteries contained large thrombi which had separated themselves into layers, so that the 
cells were at one end and the clear serum portion was at the other. This was explained 
by our pathologist as being a post-mortem clot and due to gravity, the heavier formed 
elements in the blood had settled to the bottom. No cause was found for sudden dea >. 

Cask IV.— F. C., a colored female adult, forty years of age. She was admi e 
on the gyiuecology service complaining of frequency of urination and menorrhagia o 
past year. She was told by a doctor that she had a tumor two K ars a S<\ in 

Her physical examination was negative except for a large hard 1 

the lower abdomen. , bilateral 

The operative procedure carried out was a supra-vagina ,ys n ’ der spina i 

salpingectomy, and a prophylactic appendectomy. The operation . ua b 
anesthesia and finished with ether. The next day she 

complaining of a burning pain in the epigastrium. le s nauseated and abdomen 

was slightly nauseated. On the third day she was «jd«bl * day the symp- 

was slightly distended, but. her temperature was nonnaL On dolie because 

toms were the same but were more pronounced and a gastric 
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of vomiting. On the fifth day examination of her chest revealed no pathology, her 
blood pressure was 150 nun. systolic and 90 nun. diastolic. Another gastric lavage was 
done and quite a lot of highly colored material was removed. The abdomen was now 
quite distended. About 6 i*.m. her nurse went to dinner and on returning found the 
patient in an extreme condition. When I was called I found the patient unconscious, 
her extremities were cold, she was pulseless, and I was unable to elicit any heart sounds. 
She had three or four sighing shallow respirations and died. I was unable to obtain 
an autopsy, but the patient very likely died of pulmonary embolism, as the clinical 
findings point in this direction. 

Cask V— Mrs. V. \V„ a white female adult, forty years of age. She was admitted 
on the obstetrical service complaining of vaginal bleeding for past four and a half 
months. Her physical examination was negative except tor a pregnancy of five months 
and a marked secondary antemia with a iuemoglobin of only 30 per cent, and a red blood- 
cell count of 1,580.000. A diagnosis of placenta pnevia of the lateral type was made. 

The next day after admission the amniotic membranes were ruptured. This failing 
to induce labor the following morning (about twenty hours later), a Voorhees bag 
was inserted in the cervix. The cervix was quite fibrous from tears during previous 
deliveries and dilatation was very slow. About forty-five hours after introduction the 
bag was expelled together with a five months’ fcetus (which had been dead a short 
while) and all of the secundines. There was very little bleeding at this time, hollow- 
ing her delivery the patient refused to have a blood transfusion. The next day she was 
showing signs of puerperal sepsis, but still refused a transfusion. On the second day 
post-partum she was given 300 c.c. of whole blood, which raised her Iuemoglobin to 55 
per cent. On the tenth day post-partum she was given a second transfusion of 500 c.c. 
of whole blood. On the seventeenth day post-partum she was given qoo c.c. of citrated 
blood. During the puerperium two positive blood cultures were obtained. The offending 
organism being an anaerobic non-lnemolvtic Gram-positive streptococcus. Patient had 
nausea, vomiting and abdominal distention for two days before death, and both lower 
extremities had been swollen for a period of three or four days. 

.lutopsy Findings . — Both lower extremities swollen. The peritoneal cavity was 
filled with a cloudy amber-colored fluid containing a number of fibrin flakes and some 
of the loops of intestine were held together by fibrin. Both lungs show small reddish 
patches scattered throughout lower lobes. This was a broncho-pneumonia which appeared 
to be embolic. The uterus showed quite a degree of sub-involution. The endometrium 
was ulcerated and necrotic. Both tubes were acutely inflamed. The uterine and ovarian 
veins were thrombosed and filled with a purulent exudate and there were large thrombi 
in both external iliac veins. 

The cause of death in this case was septicemia, generalized peritonitis and pneu- 
monia. However, the iliac veins being thrombosed to the extent of causing a consider- 
able degree of oedema in the lower extremities. It was only a matter of time until emboli 
would have been dislodged and sent on an excursion of death into the lungs. 

Cask VI. — E. J., a white female adult, twenty-two years of age. This case was 
admitted on the surgical service complaining of pain and swelling of left thigh and 
inguinal region for past three days. 

The physical examination was negative except for a large area of swelling below 
Poupart’s ligament on the left and extending toward the medial surface of the thigh. 
This area was slightly indurated and extremely painful and tender. Three days after 
admission she was given a nitrous oxide anaesthetic and this area on the left thigh 
incised. Two days post-operative she was given mercurochrome intravenously, followed 
by a transfusion of whole blood. On the fifth day after operation she became comatose 
and died. Our pathologist gave as the cause of death a streptococcus, cellulitis of the left 
thigh. She also had thrombi in the left external iliac vein which completely obliterated 
its lumen, and infarction of the right lung plugging the descending branch of the right 
pulmonary artery and completely occluding its lumen. 
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Case VII.— C. R., a colored male adult, fifty-five vears of tk- 
admitted on the medical service. The chief diagnoses were hypertension Ii^LiT 
ciency and auricular fibrillation. He was under treatment for four weeks before dead, 
Ills blood-pressure on admission was 160 mm. systolic and 88 mm. diastolic. For a few 
days before death ins blood-pressure was 70 mm. systolic and 45 mm diastolic There 
was a considerable degree of generalized oedema, his respirations were shallow, but no 
rales in lungs. ’ 


. '‘utopsy Findings.- His chief cause of death was given as mural thrombi in the 
right ventricle. I here was also found an embolus in the lower branch of the left 
pulmonary artery. I lie infarct was in the upper portion of the lower left lobe The 
lung tissue surrounding the infarcted area was markedly congested. The infarct was 
about 2 cm. in diameter and contained a small abscess showing that the embolus was 
infected as the abscess was inside the infarct. There were no emboli in the branches 
of the right pulmonary artery. 

Case VIII. — J. W. B., a white male adult, sixty-eight years of age, was admitted 
on the medical service and a clinical diagnosis of chronic myocarditis, cardiac insuffi- 
ciency and partial heart block was made. The patient was under treatment for nearly 
three months before death. 

Autopsy findings were multiple mural thrombi in the left ventricle and right 
auricular appendage with necrosis of myocardium of left ventricle. In the lower portion 
of the upper lobe of the right lung was a large firm area, which was dark red in color 
and greatly congested. On section the infarcted vessels were readily demonstrated. The 
apex of this lobe was soft and crepitant. There were no areas of infarction in the 
left lung. 


Etiolotjic Factors . — The average time for pulmonary embolism to occur, 
as given by various writers, following an operation is ten days. It may occur 
in a few hours and even after a period of weeks. The patients in this series 
who died of pulmonary embolism ranging from four to eleven days. It 
usually occurs at some such time after the patient has become a little more 
active and by exertion has dislodged the thrombus which becomes the offend- 


ing agent. 

In this series of cases of pulmonary embolism of both small and mas- 
sive types the average age is forty-six years. That the great majority occur 
in patients who are past middle life there can be no doubt. Closely asso- 
ciated with the age of the patient is the condition of the patient, and the 
slowing of the blood stream or venous stasis. Here, too, may be considered 
the kind and length of anaesthetic, but Cutler and Hunt in their series have 
found pulmonary embolism just as frequently following a local anaesthetic as 
when the anaesthetic was general. Likewise Mann, at the Mayo mic, 
in experimenting with dogs found no difference in the rate of incidence w en 
he injected artificially formed emboli into the blood stream of dogs wtiower 
healthy, diseased or when weakened by a prolonged ether ansst etic . ) 

patient is weakened and has a certain amount of depression 10 d arculatory 
system by a general amesthetic there can be no doubt, but w Y 

just as frequently following a local or spinal anaest ^Tamong the etiologic 
that the form of amesthesia is only a very minor P contributory 

factors. That the lowering of the Wood -pres,ire 

factor has been suggested and is borne out y . j n this series 

but on the other hand another of the more outstanding 
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had a blood-pressure of 150 nun. systolic and 90 mm. diastolic only two 
hours before death. Here again we cannot be sure of this point because this 
same patient’s blood-pressure may have been lower previous to this time, and 
had been stimulated only to break loose a thrombus and send it on an errand 
of death. As we consider the state of the blood as an etiologic factor, we 
come to the question of fluid content. That a patient who has been operated 
and who is suffering from nausea, vomiting, distention and the various symp- 
toms referable to the abdomen will become dehydrated we all know. I hat 
one of the first tissues to suffer from dehydration is the blood we are reason- 
ably sure. The consideration of the body fluids brings us next to acidosis as 
the principle contributors to acidosis, are lack of fluid intake and carbohydrate 
starvation. Then we see that acidosis while perhaps a contributing factor 
is entirely secondary to other causes. 

Chilling and cold have been suggested as one of the etiologic factors, 
but in a well-conducted clinic it of course should at least be only a negligible 
quantity. 

After having two parturiants to die on the same day from pulmonary 
embolism, De Snoo suggests that they were due to bacteria of a special 
thrombosis inducing type. Pie also cites that of twelve fatal cases out of 
10.000 deliveries eleven came from the pelvic veins and all of those developing 
pulmonary embolus had been delivered artificially. W. J. Mayo states that 
minute septic emboli from the operative field are a common cause of secon- 
dary pulmonary complications. Case seven in this series further bears out 
the fact that infarcts are due to septic emboli and may give rise to lung 
abscesses or broncho-pneumonia. On the other hand, when we look at the 
great number of cases of pulmonary embolism following some operative pro- 
cedure, especially in gynaecological operations, in which there cannot be 
demonstrated any infection, again we feel that this too is not the principle 
cause. 

In operating case one in this series to free an abscess of this size, quite 
a lot of trauma can easily be caused if we once, forget to take care, when the 
abscess was freed there remained quite a large area of bleeding surface. To 
control this sponges were applied with some pressure. This further bears out 
both the idea of sepsis and that of trauma as there was septic material turned 
loose and considerable trauma done. 

Rupp in his series of autopsies found the original site of the thrombus 
to be in the pelvic veins in 42 per cent, of the cases. Hampton and Wharton 
go still further and report an incidence of the offending thrombus arising in 
the pelvic veins in 85 per cent, of their cases. That this should be true there 
must be some definite reason. We know that of all operative procedures 
gynaecological operations head the list. Thrombi are more frequently formed 
in the left common iliac vein or one of its branches, which seems to be con- 
tributed to by the fact that it passes under the left common iliac artery. 
Therefore it seems that anatomical faults associated with septic material and 
undue operative trauma are the principle factors in leading to thrombosis in 
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llle pd vie veins. Two of the most striking cases in this series were being 
kqjt on hack rests with knees elevated as a prophylactic for the prevention of 
pneumonia, with tile pelvis as the most dependent part of the body. That this 
should lead to venous stasis in the veins of this area, in a patient whose 
circulation is already at a low ebb is only reasonable to believe. Added to 
this may lie considered abdominal distention with its associated increase in 
intra-abdominal pressure with consequent slowing up of the venous return as 
was present in tour of the cases here reported. 

Symptomatology. Lung infarcts of the small type may go unnoticed. 
\\ lien they give rise to symptoms there is a sudden localized pain, especially 
if the in farcied area reaches the pleura, and in this case there will be a 
definite area of consolidation of lung tissue with an associated pleural friction 
mb. 1 here may or may not be a chill. The sputum if any' will be frothy and 
may he blood tinged. 1 here will he a moderate elevation of temperature with 
a moderate leucocytosis. If the embolus was not infective the condition will 
clear in a few days, but if it carries infective material it may lead to pneu- 
monia, gangrene or a lung abscess. When embolism of the massive type 
occurs it gives rise to such pronounced symptoms, that when this picture is 
once seen it can never he forgotten. To have a case feeling fine and appar- 
ently doing as well and find her in a state of shock, unconscious, dyspnoeic, 
cyanotic, low blood-pressure, weak pulse or even pulseless, frothing at the 
mouth and perhaps a degree of haemoptysis is quite an appalling sight. 

Treatment . — Tile best treatment for pulmonary embolism is prevention. 
If it can he demonstrated that a patient has an embolus at some point in the 
peripheral circulation, it may he successfully removed, and in cases of 
thrombophlebitis an intravenous injection of mercurochrome may be given. 
Although mercurochrome is overestimated, f believe it is definitely beneficial 
in thrombophlebitis, and I have had very good results in its use in these cases. 

Trendelenburg has successfully operated upon pulmonary embolism in 
animals, but as yet there is no authentic case of successful removal in the 
human. 

In two of our cases the interne administered cardiac stimulants. Nothing 
could be more harmful. After the major portion of the pulmonary arteries 
or their branches have been occluded, any stimulation of heart action with its 
concomitant increase in blood-pressure would only drive the emboli into the 
vessels tighter and would probably lead to dilatation of the right heart, bo 
we see that once the condition has arisen there is no satisfactory treatment. 


CONCLUSIONS 


I. Pulmonary embolism occurs usually in patients who are past 


middle 


life. 


2 . It occurs just as often in internal disease as s TtaTany other 

3 . It is more frequent following gynecological operations 

procedure. 

L r rt < 
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4. Lung infarcts are never fatal unless septic, whereas emboli of the 
massive type are always fatal. 

5. The principle etiologic factors in the production of thrombi are opera- 
tive trauma, septic material, low blood-pressure with venous stasis, dehydra- 
tion. anatomical arrangement of pelvic veins and an in forced recumbent 
posture for several days with perhaps some abdominal distention and its asso- 
ciated increase in pressure with consequent slowing up of the venous return. 

6. It occurs just as often with local or spinal aniesthes : a as when ether or 
gas is used. 

7. The massive type is inevitably fatal, while the smaller ones are never 
fatal. 

8. The principal symptoms of lung infarcts are localized pain, frothy 
sputum with at times a tinge of blood, moderate temperature and leucocytosis 
and a pleural friction rub. 

9. The symptoms of the massive type are shock, dyspncea, cyanosis, low 
blood-pressure and weak pulse, and unconsciousness. 

10. The best treatment is prevention. 


ft n *- 
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HARELIP AND CLEFT-PALATE* 

■' STU " Y OF " 0UIi AND TWENTY-FIVE CONSECOTIVE CASES 

By Warren B. Davis, M.D. 
of Philadelphia, Pa. 


J hi-, four hundred and twenty-five cases in this series include the 
types ot harelip and cleft-palate deformities which have been 
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various 
under my care 
from January i, 1914, to Novem- 
ber 1, 1927. I am indebted to 
Dr. J. Chalmers DaCosta for the 
opportunity of caring for all harelip 
and cleft-palate cases admitted to 
“ Surgical Division A ” at the 
Jefferson Hospital since 1915, 
which cases constitute nearly one- 
half of this series. The other cases 
were those on my service at the 
Philadelphia General Hospital from 


I- in. 1. — Scmidiugramniatic sketch, showing lines 
of incisions used for the correction of unilateral hare- 
lipafter the method of J. E. Thompson. Sharp pointed 
calipers are used in measuring the distance YZ from the 
midpoint of the floor of the nostril being constructed 
to the point in thesamcsagittal plane to which the free 
margin of the lip would conic if it were of norma! con- 
tour. Fixing the distance on the calipers and keeping 
the superior point at Y, the inferior point of the cali- 
pers is rotated describing an arc which crosses the 
vermilion border of the lip on either side of the cleft. 
These points B and B'are distinctly marked by making 
a puncture with the point of the calipers or with a 
small scalpel. Points C and C' are then located on 
the free margin of the lips so that the angles ABC and 
A'B'C'are between 70 and 80 degrees. Incisions carried 
through the entire thickness of the lip with a small 
scalpel at a right angle to the skin surface and follow- 
ing the lines as outlined will give surfaces for approxi- 
mation which are of equal length and which, when 
sutured together, will give a lip the length of which is 
the estimated normal length YZ plus the distance from 
the vermilion border to the free edge of the lip CB 
which is usually just sufficient to allow for subsequent 
contraction. 


1915 to 1920, those at the Frank- 
ford Hospital since 1922 (for which 
I thank Dr. Charles F. Nassau), 
and my private cases. 

Fifty-six per cent, of the cases 
were males and forty-four per cent, 
females. The age of the patients 
at the time of first examination 
varied from one day to seventy-six 
years. Sixty-three per cent, of the 
cases were under seven months old. 
The types of the deformities, the 
number and the percentage of each 
type are shown in Table I. 


Etiologic considerations show that heredity is a dominant factor, posi- 
tive family histories being obtained in fifty-seven per cent, of our cases. 
The percentage doubtless would have been considerably greater if the 
knowledge of the family histories had been more extensive and accurate. 
In many cases our information was limited to only one or two generations. 
By positive history we mean not only the occurrence of actual clefts of ip 
or palate of some degree in some other member or members of he f am J) 
within three generations, but also the congenital absence of < >ne ortoth ^ 

the permanent superior lateral incisor teeth m some of t _ 

* Read before the Philadelphia Academy of Surgery, December 5 , i9W- 
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uf the lateral mnsor teeth occurred in „ ° U ‘ mstances tlle absence 

"” dc or • u 'nt. ami i„ nine instances in first 7 ’ !" fiV ' "' Stances ™ 

* f,s - - ~ 

fives showing congenital absence of 
the lateral incisor teeth. We have 
not been able to prove syphilis an 
etiologic factor in any case. Race 
has some bearing— only one of our 
cases being a negro. Only six per 
cent, of the cases were Hebrews. 

Other congenital defects which 
we found associated with harelip 
and cleft-palate deformities were 
supernumerary digits in four cases; 
deficiency in number of digits, one 
case ; webbed fingers, one case ; club- 
foot, one case ; spina bifida, one case; 
hernia, eight cases; deficient de- 
velopment of mandible associated 
with microglossia, two cases; mon- 
golian idiocy, one case; idiocy, three 
cases ; distinctly defective mentality 
of less degree than idiocy, five cases. 



•? “1 iasram malic sketch showing 
I iirti.il ill vision of alveolar process posterior to 
the canine area on the right side to facilitate 
bringing preniaxilla into normal position. A wire 
suture is used to hold the parts in apposition 


eiicm miucy, live Lciacs. 

ie gi cat value of the splendid cooperation which we have had from the 
Paediatric Department at Jefferson, and also at the Frankford Hospital, is 
fully appi eciated. Many of the infants were sent to the hospital in a very 


Table I. 


Unilateral harelip (left) 

Unilateral harelip (right) 

Bilateral harelip 

Median harelip 

Unilateral harelip and cleft-palate (left) 

Unilateral harelip and cleft-palate (right) 

Unilateral harelip and bilateral cleft-palate 

Bilateral harelip and unilateral cleft-palate 

Bilateral harelip and bilateral cleft-palate 

Unilateral cleft-palate extending into hard palate, without lip 

deformity 

Bilateral cleft-palate extending into hard palate, without lip 

deformity 

C left involving soft palate only 


. 34 cases or 8% 

. 2i cases or 4.94 + 7 ° 
13 cases or 3.05 + % 
2 cases or 0.47 + % 
132 cases or 31.05 + % 
26 cases or 6.11 + 7 ° 
8 cases or 1.88 + % 
6 cases or 1.41 + 7 ° 
55 cases or 12.94 + 7 > 

9 cases or 2.11 + 7 ° 

S5 cases or 20% 

34 cases or 8% 
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poor state of nutrition and required much paediatric care before their general 
condition would permit operative measures. 

In nine cases of bilateral cleft-palate the development of the horizontal 
processes of the palate was so very rudimeutaiy that opeiative mcasuies weie 
deemed inadvisable. In such cases dental plates supported by some of the 
teeth are used. Eleven cases included in this series are not yet in condition 
for operation. Twelve infants, who were never operated upon, died from 
nutritional disorders or 
respiratory infections. 

Thus three hundred and 
ninety-three cases have 
been operated upon, the 
number of operations 
required on each vary- 
ing from one to four, 
according to the type of 
the deformity. The 
surgical mortality was 
as follows : One case 
died on the operating 
table shortly after the 
administration of ether 
was begun and before 
any incision was made. 

Post-mortem examina- 
tion showed an enlarged 
thymus and general 
lymphatism. T hree 
died within twenty- four 
hours after operation 
from shock and pulmo- 
nary oedema.- Four 
died after the twenty- 
four-hour period and within six weeks, from pneumonia. A total of eight 
deaths or a two per cent, surgical mortality. One infant who died three 
weeks after operation from impetigo contagiosa bullosa (contracted in the 
ward one week after operation) is not included as a surgical mortality. 

Careful observation of the ultimate conditions following the different 
types of operations shows that the best functional and cosmetic results were 
those obtained by the operative procedures, briefly outlined below, and 
described in the legends accompanying the illustrations. 

Harelip deformities should be corrected as soon as the child is in condition 
to stand the operation— which is usually sometime between the tenth day and 
the third month. Incisions are outlined by the Thompson method. (Fig. i.) 
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Fig. 17. — Case VI. C. G., showing appearance of lip and nostril 
fourteen months after the first operation on the lip and oiie month after 
second operation. 
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Fig. 25. — Semidiagrammatic sketch showing uni- 
lateral cleft-palate and the outline of incisions (slight 
extension of the Langenbeck incision) used in loosen- 
ing the mucoperiostcal Hap on the side attached to 
the vomer and loosening the flap containing the rudi- 
mentary horizontal process of the maxilla and of palate 
bone on the opposite side. The latter incision is 
carried through the periosteum after which the hori- 
zontal processes are cut through with a very thin 
chisel. 



Fig. 27. — Semidiagrammatic sketch showing the 
tapes tied so as to hold the medial margins of the 
flaps in apposition. Iodoform gauze packs are used in 
the lateral incisions for twenty-four hours. One tape 
is removed on the third or fourth day, the remaining 
tape on the fifth or sixth day. On the seventh day 
the mucous membrane is removed from the margins 
of the clefts and sutures applied. 



Fig. 26. — Semidiagrammatic sketch showing mu- 
coperiostcal flap loosened on the patient’s right side 
and a flap containing bone on the patient’s left side. 
In the two-stage operation tapes are passed around 
both flaps and tied so as to hold the medial margins of 
the flaps in apposition, or nearly so, care being taken 
not to exert sufficient pressure by the tapes to shut 
oil circulation. Iodoform gauze packs are used in the 
lateral incisions for twenty-four hours. 



Fig. 28.— Semidiagrammatic sketch of bilateral 
cleft-palate, six or eight months after premaxilla has 
been placed in position and harelip repaired. Illus- 
tration shows the location of incisions which are car- 
ried down through periosteum, after which a thin 
narrow chisel is used to cut through the horizontal 
processes of the maxillaj and palate bones. Incision 
is then carried entirely through the mucous mem- 
brane forming the floor of the nostril, and the entire 
horizontal portion of the palate brought mediahvard. 
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I- ic. 20. — Somidiagrammatic sketch showing the 
mcthodof loosening tile flaps and bringing over bonein 
the repair of the double cleft-palate. The flaps are 
surrounded with two pieces of tape which are care- 
fully tied so as to avoid cutting off any circulation. 
Iodoform gauze packing is used in the lateral spaces 
for twenty-four hours, both for the purpose of con- 
trolling any oozing and also to help hold the flaps in 
the desired position. One tape is removed on the third 
or fourth day, the remaining tape on the fifth or sixth 
day. On the seventh day the mucous membrane is 
removed from the margins of the clefts and sutures 
applied. 



Fic. 30. — Semidiagrammatic sketch showing' the 
application of sutures in a double cleft-palate in a 
two-stage operation. Double-ought wire sutures are 
used anteriorly, the sutures being carried through the 
entire thickness of the lateral flaps including the bone. 
These wire sutures are placed through the flaps before 
the mucous membrane is removed from the medial 
margins. This is important in that one is much less 
liable to detach the small strip of bone from its muco- 
periosteal covering. One on-end mattress suture is 
used near the junction of the hard and soft palate. 
Posterior sutures are black silk. Tapes are again 
placed around the flaps as shown in figure 29, using 
care in seeing that they do not produce much pressure 
on the flaps. One tape is removed usually on the 
second or third day, the remaining tape on the fifth or 
sixth day. Remove only one or two sutures each day 
beginning about the ninth day and having all sutures 
removed on the fifteenth day after operation. 


second week and the fourth month. This part of the repair can usually 
be done at one operation, leaving the cleft posterior to the alveolar process 
to he repaired later. In very young infants in which the alveolar cleft is 
not wide the premaxilla may be simply forced into nearly normal position by 
digital pressure. In older cases and in wider clefts with rotation of the 
premaxilla, closure of the alveolar cleft is facilitated by partially dividing 
the outer portion of the alveolar process lateral to the canine area with a tun 
chisel, allowing a greenstick fracture of the inner portion of the P^ess w 
the premaxilla is forced into position. A wire suture t n°ug e * ired 
process holds the margins in apposition. (Fig. 4-) rhe h P IS the P 

as in simple harelip. (Figs. 5 to 9 .) inferior 

In bilateral harelip the philtrum should be preserved, brmging ^ j 

edge down to form the centre of the lip margin. (Figs. I-, 4, - - ' 
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Even when the philtrum is quite small its development after this method of 
repair is most surprising and gives a much better appearing and functioning 
lip than those repaired by trimming the philtrum to a V shape and approxi- 
mating the lateral lip margins beneath it. We used the latter method for 
several years and recommended its use in several of our earlier papers, but 
the contracted appearance of the resulting bps in many of the cases caused us 
to discontinue its use. 

In bilateral harelip and cleft-palate the vomer is elongated and the pre- 
maxilla shows varying degrees of superior rotation with corresponding short- 
ening of the columella. When the deformity is marked the premaxilla 
can be placed in approximately normal position either by resecting a V-shaped 
section from the under surface of the vomer to allow postero-inferior rota- 
tion ot" the premaxilla { l'igs. iS and 19), or in less marked deformities 
the vomer can he split antero-posteriorly on the inferior surface of the 
anterior portion, allowing a bilateral bulging of the sides when the pre- 
maxilla is forced downward and backward into position where it is held by 
a wire suture. 

After reconstruction of the alveolar cleft — unilateral or bilateral — and 
repair of the harelip, a period of several months is allowed to elapse before 
operating upon the remaining cleft. Such remaining clefts, and also palates 
with clefts not extending through the alveolar process, are preferably cor- 
rected between the ninth and the twentieth month. During the past eighteen 
months we have done all palate cases in which the clefts extended as far 
anteriorly as the midportion of the hard palate in two stages — the operations 
being done from five to eight days apart. In the majority of these cases we 
have brought the rudimentary horizontal processes of the maxilke and palate 
bones over with the soft tissues, using the bone from the side not attached 
to the nasal septum in unilateral cases, and from both sides in bilateral cases. 
Operations bringing bone over with the flaps were devised originally by 
Ferguson, used in Philadelphia for many years by J. Ewing Hears and later 
revived, improved and more successfully used by W. J. Roe. 

Bringing the hone over with the flaps is probably a more difficult opera- 
tive procedure than to use the muco-pcriosteal flaps only. The ultimate 
results, however, we believe are distinctly better in those cases having bone 
in the flaps, the palates being better formed, maintain greater length, and 
have better function. One fact which has kept the operation from being 
popular has been the too frequent detachment of the bone from the muco- 
periosteal flaps at the time of operation or else loosened to such an extent 
that it was subsequently lost. In such an event, if there is also failure of 
union of the mucoperiosteal portions, the necessary secondary operation is 
unquestionably more difficult and has less chance of being completely suc- 
cessful, than had mucoperiosteal flaps alone been used in the primary opera- 
tion. However with our present technic of cutting and approximating the 
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flaps and routinely doing the operation in two stages, about one week apart, 
the bone is very seldom lost. The interval between operations allows time 
for the establishment of collateral circulation in the flaps which insures more 
certain and better union. (Figs. 25 to 30.) We prefer to have all the 
stages of harelip and cleft-palate operations completed before the child is two 
years old, since the cosmetic results and the quality of the speaking voice 
are best when the operations are done during that period. Gratifying results, 
however, are often obtained in older children or even in adults (Figs. 31 
to 34), but the older cases are very apt to require longer training for the 
correction of the speech defect. 



PSEUDO-CARCINOMA OF THE STOMACH* 

SOME UNUSUAL LESIONS OF TIIE STOMACH RESEMBLING CARCINOMA 

By Vernon C. David, M.D. 

of Chicago, III. 

Exploratory operations on patients who seem clinically to have inoper- 
able carcinoma of the stomach appeal very little to the average surgeon. The 
relatively high mortality of exploration in such patients, associated with the 
feeling of futility of such a procedure, may incline us to be ultraconservative 
in advising exploratory operation. In the great majority of instances our 
conservatism is justified. There is. however, a small group of middle-aged 
patients having unusual lesions of the stomach which resemble carcinoma 
clinically which upon exploratory laparotomy are found to have lesions other 
than carcinoma. In some instances these unexpected lesions are amenable 
to surgical relief. This group of patients may have palpable tumors of the 
stomach, or large X-ray filling defects of the stomach, or both, accompanied 
by symptoms which might well be those of carcinoma. 

The importance of recognition of such a group is obvious, as is the 
necessity of embracing it in our indications for exploratory laparotomy. 

The clinical histories of four patients presenting unexpected pathology of 
the stomach will be presented. 

Cask I. — Mrs. II., aged fittv-nine, admitted October i, 1925, to the service of 
Dr. George Dick. For a year the patient had had pain in the stomach which had been 
more or less constant. It did not seem related to food taking. The pain was worse 
at night. She vomited frequently, a thin, watery, brown fluid, which afforded her some 
relief. She had been very constipated and had noticed black stools. About seven 
months before she had become bed-ridden, due to weakness and extreme loss of weight. 
She had oedema of the ankles and was dyspnceic. Iler weight was about 75 pounds. 
The patient stated that about eighteen months before she had visited in central Illinois 
and while there had eaten a number of persimmons. She thought her trouble had dated 
from that time. This latter history was elicited after her operation. 

On examination the patient was found to be extremely emaciated and dehydrated. 
There were no striking abnormalities found in the general examination, except in the 
abdomen. She was rigid in the epigastrium, especially on the left side, and the resistant 
abdominal wall felt suspiciously like a tumor mass in the region of the stomach, though 
a mass could not be outlined. Numerous examinations of vomitus showed no free 
acid, but from 24 to 36 combined acid. An Ewald test-meal showed free hydrochloric 11, 
combined acid 22. There was no blood, sardine, or Oppler-Boas bacilli in the stomach 
contents. The urine was negative. The blood Wassermann reaction was negative. 
A blood examination showed haunoglobin 62 per cent.; red blood-cells 2,650,000; white 
blood-cells 10,500. Stool examination showed no blood. A fluoroscopic examination of 
the stomach revealed a large, penetrating lesion, about 3 cm. in diameter, on the lesser 
curvature. The stomach showed a large residue at the end of five hours. Films 
showed a penetrating ulcer on the lesser curvature. (Fig. 1.) The X-ray diagnosis was 
penetrating ulcer, most probably malignant. 

* Read before the Western Surgical Association, December 9, 1927. 
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Operation was performed under local amesthesia on October 4, 19^5. The stomach 
lay rather high under the ribs and on palpation seemed to be the seat of a large tumor 
involving nearly the whole stomach. With some difficulty the stomach was delivered 
into the incision, when it was found that the large mass was a foreign body in the 
stomach. Due to firm adhesions uniting the stomach and the under surface of the liver 
manipulation was difficult. An incision four inches long was made into the stomach, 
dividing the anterior surface transversely. A foreign body, black, rather smooth on 
the surface, and measuring about 4 by 5 by 3 inches was removed. This foreign body 
was about the size and shape of half a building brick. After this mass had been cut 
open it was found to consist of semi-solid debris interspersed with several persimmon 
stones, and some material 
which looked like persimmon 
skins. The outer covering 
of the foreign body was 
aiiout 2 nun. thick, was very 
hard, and when struck with 
a hard instrument sounded 
like striking on wood. 

On the lesser curvature 
was a large penetrating 
ulcer, the base of which 
was found adherent to the 
under surface of the 
liver. 

The incision in the 
stomach was closed. .After 
removal of the foreign body 
it was impossible to pull the 
stomach down sufficiently to 
do a posterior gastro-entor- 
ostomy, so an anterior 
gastro-enterostomy, with a 
side-to-side anastomosis be- 
tween the loops of jejunum 
was made. 

Post-operativcly, the patient continued to vomit occasionally and refused to eat. 
Owing to her extreme emaciation a jejunostoniv was done three weeks after the first 
operation. A catheter was buried in the jejunum, and the jejunum was attached to the 
anterior abdominal wall. The patient improved after this procedure, but five days 
after the jejunostomy had been performed the catheter was inadvertently pulled out. 
The interne, who was called, tried to reinsert it into the jejunum, but instead of putting it 
into the bowel it was inserted into the free peritoneal cavity, with a resulting fatal 
peritonitis. 

A post-mortem revealed a suppurative peritonitis, a healed incision in the stomach, 
and a large penetrating, noil-malignant ulcer of the lesser curvature. 

Comment . — While most of the text-hooks do not refer to phytobezoar, or 
persimmon food ball, Hart 1 has reported six cases from central Illinois 
where persimmon seed food balls were found in the stomach at operation. 
Ihese masses varied in size from two to three inches to one which filled 
the entire stomach. In two of his patients ulcer of the stomach was an 
accompanying lesion. These food balls resemble the hair balls found in the 
stomach, and the shellac concretion found in patients who have drunk shellac 
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Pic. j. — Case II. Mrs. G. — Photomicrograph of Hodgkin’s 
infiltration of stomach. 
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Fic. 4. Case III. Mrs. B— Sarcoma of greater curvature of stomach. 


she could feel a lump in the stomach. There had been no vomiting and only slight loss 

Upon examination a small, hard mass was felt in the right epigastrium. Clinical 
blood was repeatedly found in the stool. An Ewald meal showed total acid 55 , free 
hydrochloric acid . 39, and a small amount of chemical blood. A blood examination 
showed haemoglobin 84 per cent., red blood-cells 4,580,000; white blood-cells 8300.. An 
N-i ay examination of the stomach showed a constant defect in the antrum reaching up 
to the pyloric ring. There was no obstruction to free passage of the barium to the 
pylorus. Films showed a filling defect of the pyloric antrum. (Fig. 2.) 

A diagnosis of carcinoma of the stomach was madd and an exploratory operation 
was performed by Dr. Dean Lewis. A large tumor mass on the greater curvature, with 
enlarged glands in the neck, mediastinum and peritoneal cavity, which have receded under 
good recovery. 
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Fli,. 5- C.r.c III. Mrs. B. Cross specimen of sarcoma of stomach. Pig. 6. — Case III. Mrs. R. — Photomicrograph of spindle-celled 

sarcoma of the stomach. 
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F.c. 7- Case IV. Miss H.-Inflammator y fibromatosis of stomach. 


T lie patient refused a biopsy of the tissue hut o,- t • 

infiltration. ’ Ut t lIS esion "’as probably also a Hodgkin’s 


seeming!} piimaiy involvement of the stomach by Hodkgin’s disease 
not common, but there are numerous examples in the literature as well as 
ances o piimaiy involvement of the stomach by lymphosarcoma and 


ase . i rs. B., a patient of Doctor Bevan’s. As a detailed description of this 
case is to ie given elsewhere by Doctor Bevari, only a brief statement of the main 
eatures will be given. The patient was forty-eight years of age and for the past three 
and a half months had had nausea, without vomiting. She had had several gastric 
hemorrhages, the last one so severe that she fainted. She had felt a tumor in the 
epigastrium during the past month. 
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Examination of the patient was negative, except for the finding of a minor about 
ti, c size of two fists directly under the umbilicus. The iilood examination showed h.-enio- 
globin J2 per cent.; red blood-cells 4.030.000; fluoroscopy of the stomach showed that 
the barium entered along the lesser curvature but leaving a large Idling detect ot the 
greater curvature. (Eig. 4.) The abdominal mass was felt projecting into this detect 
in the stomach. There was no obstruction of the pylorus. The X-ray diagnosis was 

tumor of the stomach, probably carcinoma. 

Operation by Doctor Bevan. — A pedunculated tumor projecting trom the greater 

curvature of the stomach 
was found, which connected 


with a tumor on the inside 
oi the stomach, which almost 
filled the stomach cavity. 
Part of the tumor was intra- 
gastric, lying under the mu- 
cosa, and part subserous, 
lying free in the abdominal 
cavity. No glands were pal- 
pably enlarged. A trans- 
verse incision was made in 
the anterior wall of the 
stomach and the tumor was 
stripped away without open- 
ing the mucosa of the 
stomach. 

Pathology . — The tumor 
looked grossly like a large 
lipoma (Fig. 5), but 011 
microscopic examination was 
found to be a spindle-celled 
sarcoma. (Fig. 6.) 

Comment . — Primary 
sarcoma of the stomach 
is a rarity but in the re- 
ported cases it has taken 
its origin in the suh- 



mucosa, muscularis, or 
subserosa, forming a 


F10. 8. — Case IV. Cross specimen of intlammatory fibromatosis of 
the stomach without ulceration of mucosa. 


large, broadly attached tumor, or one which is pedunculated, lying mostly out- 
side of the stomach. These sarcomata have little tendency to ulcerate and 
their course has been relatively benign. Farr- has reported a case of 
penetrating ulcer of the stomach which upon histological section was found 
to be sarcoma. 


There is a rather large group of myomata of the stomach reported which 
have varied in structure, and which potentially may become sarcomatous. 
This group included liomyoma, adenomyoma, and fibromyoma. 

Case IV— Miss H., aged sixty-four, was referred by Dr. George Dick. The 
patient complained of weakness, indigestion, regurgitation of food after eating, burning 
sensation in the upper abdomen, dizziness, excessive gas formation, and a loss of ten 
pounds m weight during the past year. The above symptoms have developed during the 
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past fourteen months. In the past history the patient stated that she had had a Pott’s 
disease of the upper lumbar spine when she was four years oi age and this resulted 
in a marked kyphosis in the lumbar region. She had a hysterectomy for fibroids 
fifteen years ago. 

The general physical examination revealed no marked abnormalities apart from the 
deformity. Her pulse rate was nx). A blood examination showed luemoglobin 78 per 
cent.; red blood-cells .j,otx>,ooo ; white blond cells 8000. Her blood-pressure was 156 
and her blood Wassermann reaction was negative. The urine was negative. A11 Ewald 
meal showed hydrochloric 3-', total acid 53. Microscopic and chemical blood was present. 
A motor meal showed that the stomach emptied in practically normal time. A stool 
examination revealed chemical blood. A fluoroscopic examination of the stomach showed 
that the antrum was mark- 
edly narrowed, for a dis- 
tance of four inches fmm 
the pylorus. This deform- 
ity remained constant. The 
stomach emptied rapidly. 

There was a good duodenal 
cap. The films s h o w e d 
canalization oi the antrum. 

(Fig. 7.) The diagnosis was 
almost surely carcinoma. 

An exploratory laparot- 
omy was done in February, 
i‘;-7- Tile pyloric antrum, 
including most of the lesser 
curvature and about one- 
half of the greater curva- 
ture, was the seat of a hard 
tumor mass which roughly 
maintained the outline of the 
stomach, but which had con- 
verted the wall of the 
stomach into a contracted, 
hard, tubular mass. This 
indurated area stopped 
abruptly at the pylorus. The 
stomach was freely movable and there were no enlarged regional glands. The serosa of 
the stomach was bright and glistening, but appeared to be traversed by subserous, fibrous 
strands which were indistinctly seen lieneath the serosa. 

A Billroth II resection of the stomach was carried out, removing somewhat over 
one-half of the stomach. 

The gross specimen (Fig. S) when cut open showed that in the affected portion of 
the stomach there was no gross ulceration of the mucosa. The mucosa was thrown up 
m coarse, heavy longitudinal rug:e. The mucosa and submucosa was about 7 mm. thick 
through the tumor and about 4 111111. thick in the healthy stomach wall. On cut section 
the submucosa was seen to be much thickened and was gray and fibrous in appearance. 

Histology, — Beginning directly under the mucosa was an extensive round-cell and 
connective-tissue infiltration (Fig. 9), which was most marked in the submucosa but 
which separated the muscle bundles of the muscularis and to a lesser degree was present 
m the subserosa. (Fig. 10.) The borderline between serosa and muscularis was not 
distinct, due to the widespread formation of connective tissue. The submucosa made up 
about one-half of the thickness of the stomach wall an4 consisted of round-cell infil- 
tration and connective tissue. In these round-cell accumulations there were numerous 
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Fin. 11. — Case IV. Inflammatory fibromatosis of stomach. Photo- 
micrograph of section showing the character of the cells. 
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large mononuclear eosinophile cells. The muscularis mucosa was not everywhere dis- 
tinct, though there was no evidence of breaking through it by the epithelium. The 
mucosa was everywhere intact and was not ulcerated. There was no microscopic 
evidence of carcinoma. 

No area in the sections looked at all like tuberculosis or syphilis. 

After-history . — The patient has gained in weight and is practically free from symp- 
toms. Occasionally she has regurgitated small amounts of food. She is unable to eat 
as much at a time as she was able to prior to the onset of her illness. 

Comment . — Obviously this lesion falls in the category of linitis plastica, 
or leather bottle stomach. As has been so frequently pointed out in the 
literature, either chronic inflammation, as syphilis or tuberculosis, idiopathic 
fibromatosis, or fibrocarcinoma may give the picture of linitis plastica. The 
majority of observers favor the view that most of the cases are carcinoma 
of an unusually fibrous type. Kirby Dwight s has recently said that linitis 
plastica stands as sort of a “ no man’s land ” between the obviously malignant 
and the plainly benign cases of hypertrophic induration of the stomach wall. 
Ewing '* is of the opinion that most if not all of these diffuse cirrhoses of the 
stomach are atypical fibrocarcinomata. He states that it has long been known 
and has been specifically noted by Rokitansky and Kaufmann that the 
epithelial cells in schirrous carcinoma of the stomach may be reduced to a 
minimum, or may largely disappear, so that a very careful microscopic exami- 
nation is required to detect traces of carcinoma. Lyle 5 made a careful review 
of the literature and concluded that of 126 cases he collected 68 were benign 
and 58 were malignant. It must be remembered that some cases reported as 
benign have on subsequent examination been found to be malignant. 

In the case here reported syphilis could be excluded by reason of an 
absence of history of this disease, a negative Wassermann reaction, and the 
important fact that microscopically there was no evidence of gumma for- 
mation or endarteritis. 

While the patient had been afflicted with a severe tuberculous bone disease 
in childhood, there was no evidence of tuberculosis of the stomach either 
grossly or microscopically. 

As to the diagnosis of fibrocarcinoma, it can only be said that examination 
of repeated sections failed to show carcinoma cells, and that there was no 
evidence of ulceration of the mucosa. In addition, there was no enlargement 
of the regional glands and no known metastases. 

This deformity of a circumscribed, indurated lesion of the stomach 
showed a fibromatosis of all layers except the mucosa, with areas of round- 
cell infiltration, and until evidence to the contrary is available the lesion 
must be regarded as a benign, inflammatory fibromatosis. 

In conclusion, it may be emphasized that: 

1. Foreign bodies in the stomach, as hair balls, food balls or shellac balls, 

2. Chronic granulomata, as Hodgkin’s, leukaemia or lymphosarcoma; 

3. Chronic inflammatory lesions, as syphilis, which may be ulcerative 01 
cirrhotic, and primary tuberculosis, which may be ulcerative or fibrous 
(Severin) 8 ; 
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4. Tumors other than carcinoma, as sarcoma, and the benign tumors, as 
myoma, adenoma, papilloma, luetuaugioma and, 

5. Inflammatory fibromatosis, which may ultimately he classified as typical 
fibrocarcinoma, may all be easily confused with the usual carcinoma of the 
stomach, and should be carefully excluded before exploratory operation is 
denied a patient apparently suffering with inoperable carcinoma of the 
stomach. 
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TREATMENT OF ULCER OF THE STOMACH AND DUODENUM 

A PLAN BASED ON THE CLASSIFICATION OF PATHOLOGIC TYPES 

By Joseph L. DeCourcy, M.D. 

of Cincinnati, Ohio 

FROM TUB DEPARTMENT OP SURGERY, DECOURCY CLIN'IC 

The first step in the intelligent treatment of gastric and duodenal ulcers 
is a classification of their pathologic types, for the various conditions coming 
under the common heading of peptic ulcer are so diverse that no one form 
of therapy could be hoped to suffice for them all. The simple ulcer of the 
gastric mucosa, for example, will usually yield to medical measures which 
would be futile in the case of the chronic indurated ulcer. To be most effi- 
cient, the treatment of gastric or duodenal ulcer must therefore be varied 
according to the pathologic condition found in the individual case. 

No classification of peptic ulcer will ever be wholly satisfactory until we 
understand more fully the etiology of this lesion. At the present time, our 
knowledge of this subject is largely fragmentary and conflicting. Of recent 
years much stress has been laid upon focal infection, particularly with strepto- 
cocci having an elective affinity for the stomach and duodenum, such as those 
described by Rosenow. Nicotine, too, must have a toxic action on the 
stomach by virtue of its cumulative action ; for many of us have experienced 
heartburn, the symptom of acidity, following even the moderate use of tobacco. 

A most important factor leading to peptic ulcer, if only an indirect one, 
is the daily abuse of the stomach. Next to the genitals, the stomach is 
probably the most abused organ in the body. Human intelligence has not 
yet reached the high stage at which judgment predominates over the cravings 
of the physical appetites. As we inquire carefully into the histories and 
habits of a large group of patients with gastric and duodenal ulcer, we 
cannot escape the conclusion that the daily abuse of the stomach is a most 
important contributory cause. 

The only absolute fact we have with regard to the causation of peptic 
ulcer is that the lesion coexists with a very acid gastric juice. To be sure, 
an occasional case is encountered in which acidity is normal or subnormal; 
but, even in these exceptional instances, it is probable that hyperacidity was 
present at some time or other. As the acid gastric juice is the principal 
obstacle to the healing of ulcers, much of our medical and surgical treatment 
is based on the alleviation of this symptom and the protection of the ulcer 
from its ill effects. 

Classification of Peptic Ulcers . — Because of our inadequate knowledge 
of the etiology of gastric and duodenal ulcer, a hard and fast classification 
is impossible. However, the following simple grouping will be found con 
venient, principally as a guide to the selection of proper treatment : 
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i. Ulcer of the mucosa. 2. Ulcer of the submucosa. 3* Ulcer of the 
entire wall. 4. Indurated 1 ulcer. 5. Delaminating ulcer, a, with stenosis; 
b, without stenosis. 

Ulcers extending no deeper than the mucosa do not require surgical 
attention. One may confidently expect them to yield to a proper medical 
regime within a comparatively short period of time. If the symptoms and 
positive rontgenologic findings persist after several weeks of careful medical 
treatment, the condition is probably not a mucosal but a submucosal ulcer. 

As one reads the literature on gastric and duodenal ulcer, he comes across 


many references to the failure of medical treatment. But such statements 
mean nothing, unless the 
writer specifies how 
medical treatment w a s 
administered ; whether 
the patient was confined 
to bed or allowed to 
attend to his business ; 
whether the diet was 
correctly prescribed, and 
in sufficient detail; and 
whether, if correct diet 
was ordered, the patient 
followed his instructions 
religiously. Obviously 
the term “ medical treat- 
ment ” for peptic ulcer 

. . , Fn;. 1. — Incision in stomach. 

may cover a multitude 

of therapeutic measures, and it is necessary to be specific in each instance. 
Even the classical Sippy diet has been so varied by individual gastro-enterolo- 
gists that the term no longer has a uniform significance. And we have no 
right to call the treatment in a given case a “ medical failure,” until we have 
been assured of its thoroughness. 

On the other hand, we must not accept “ medical cures ” as such merely 
because the symptoms have been alleviated or even removed completely. We 
must inquire into the degree of improvement shown on rontgenologic study 
and also keep the patient under observation for some time in order to be 
sure that the relief is permanent. The terms “medical failure” and “medi- 
cal cure ” have led to much confusion and should not be used without care- 
ful discrimination. 

Submucosal ulcers are much more refractory to medical treatment than 
those involving only the mucous membrane. Although they sometimes heal 
under medical measures, it has been my experience that surgical intervention 
is frequently required. However, medical treatment for several weeks with 
the patient in the hospital must always be given a fair chance before surgery 
is justifiable. 
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Neiv Treatment for Submucosal Ulcers , — Of recent years I have been 
obtaining- excellent results with a new procedure for submucosal ulcer, 
designed specially to meet the conditions found in this type of lesion. The 
operation consists essentially in gastro-enterostomy plus cauterization of the 
ulcer from within the stomach. 

The ulcerated area is reached and treated as follows: Following the pos- 
terior gastro-enterostomy, the abdominal cavity around the stomach is packed 
with warm gauze pads. When this step is completed, the assistant picks 
up a fold of the anterior wall of the stomach. This fold is incised in a 
direction at right angles to the long axis of the organ. As soon as the 
stomach is opened, a suction tube is inserted and the organ emptied. Under 
thorough illumination with a light in the stomach, the mucous membrane is 
carefully explored and the ulcer located. The edges of the stomach are then 
held apart with Ellis forceps and the ulcer thoroughly cauterized with the 
actual cautery. This stage of the operation is completed by closing the 
stomach with catgut in the usual manner. 

With this procedure my operative results have been excellent. And it has 
led me to observe that multiple ulcers are much more common than is some- 
times supposed. By means of a thorough inspection of the mucous mem- 
brane of the stomach under direct illumination, I have frequently found 
several ulcers in cases in which the existence of more than a single ulcer 
was not suspected. 

From my experience I believe that gastrojejunal ulcers following gastro- 
enterostomy occur much less frequently when the entire ulcer base is cauter- 
ized in the manner that I have advocated and all the ulcers are found. The 
sterilization of the ulcer bases by cauterization is probably the important 
factor in bringing about this immunity. It is quite probable that many 
gastrojejunal ulcers following gastro-enterostomy are due to secondary infec- 
tion arising from infected ulcers overlooked either in whole or in part at 
the time of operation. When the ulcer is cauterized from outside the stomach, 
as in the Balfour operation, the operator may fail to destroy the entire ulcer, 
inasmuch as the base is frequently very large; furthermore, he may easily 
overlook a non-palpable ulcer. 

It is possible that the etiology of gastrojejunal ulcer is the same as that 
of the kissing ulcer described by Moynihan; that is, an ulcer on the anterior 
wall of the stomach exactly opposite the original ulcer on the posterior wall. 
In other words, direct contact and consequent infection may be the important 
factor in the causation of gastrojejunal ulcer. In that event, sterilization of 
all ulcers in the stomach after gastro-enterostomy should be consideied an 
essential part of surgical treatment. 

A further advantage of the procedure I have recommended over the 
Balfour operation is the fact that it eliminates all suturing over infected area. 

Gastric Resection for Indurated Ulcer . — For the types of ulcei with 
induration, and also those that cause constriction or delamination, I believe 
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that resection of the stomach is preferable to gastro-enterostomy. Most 
ulcers involving the entire wall of the stomach or duodenum are necessarily 
indurated and therefore belong to this category. 

My principal justification for this apparently drastic treatment lies in 
the fact that manv workers, particularly those at the Mayo Clinic, have 
demonstrated early malignant changes, microscopically visible, in the edges 
of many calloused ulcers of this type; in the high frequency with which we 
encounter inoperable carcinoma of the stomach; and in the not uncommon 
occurrence of malignant disease following so-called conservative operations 
for peptic ulcer. According to Eusterman and Bueermanu, 1 every gastric 



Fie. 2. — Exposure of ulcer. 


ulcer may, for practical purposes, be regarded as a potential carcinoma and a 
number of gastric lesions having many of the gross clinical and rontgeno- 
graphic characteristics of benign ulcer are actually carcinomatous. Other 
unfortunate sequeke of the time-honored gastro-enterostomy are gastro- 
jejunal ulcer and gastrojejuno-colic fistula, although I believe these compli- 
cations to be avoidable. 

On the other hand, it must be admitted that with present-day technic the 
mortality for gastric resection is higher than for gastro-enterostomy. Even 
in the hands of the best surgeons in various centres of the world, I feel that 
the present mortality from this operation is almost prohibitive, not to mention 
the unnecessary deaths that will follow when the operation is performed 1 by 
inexperienced men who feel that they also can do whatever they have seen 
others do. But it. must. be -remembered that. the subject -of gastric resection 
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is still in its infancy and that future technical improvements will probably 
do much to improve the safety of this operation. 

It was not so long ago that cholecystectomy was recommended to take 
the place of cholecystostomy for chronic infections of the gall-bladder. Origi- 
nally this suggestion met with strong opposition, and the principal objection 
of its opponents was the higher mortality. Yet to-day the technic of chole- 
cystectomy has been so greatly improved that the mortality is just as low as 
that of cholecystostomy and the morbidity is much lower. 

When thyroidectomy was first performed some years ago, the mortality 
was staggering; to-day we can count it as below that of most other major 
operations. 

It is to be hoped that the history of resection of the stomach will soon 
follow the path of cholecystectomy and thyroidectomy. With proper selec- 
tion of cases not allowed to advance too far, conscientious preliminary 
treatment, improved and more careful operative technic and thorough after- 
treatment, we may soon find gastric resection within realm of safe surgery. 

Concerning Operative Technic . — In all operations for gastric or duodenal 
ulcer, I regard the preliminary treatment as of great importance. My prac- 
tice is to keep the patient in the hospital for three or four days preceding the 
operation. During that period, a diet of high caloric value but requiring a 
minimum of digestive activity is allowed. The feedings are small in amount 
but given at frequent intervals. On three successive days before the opera- 
tion and immediately before he is taken to the anaesthetizing room, the patient 
receives a gastric lavage with warm saline solution. Just before the operation 
he is given a large amount of fluid by mouth and also by hypodermoclysis 
under the breast. On the second night before operation, a cathartic is 
administered. 

A large number of operations for gastric and duodenal ulcer have been 
reported in the literature. In order to formulate our own technic, which 
should vary according to conditions found in the individual case, it is well 
to have a knowledge of many of them. 

Judd 2 believes that, in the treatment of duodenal ulcer, combined excision 
and partial duodenectomy have definite advantages over gastro-enterostomy. 
The anterior half of the pyloric sphincter, together with the cap of the 
duodenum and the ulcer, is excised. When this portion of the duodenum 
has been removed and the anterior part of the sphincter excised, two open- 
ings, one at the lower end of the stomach and the other at the upper end 
of the duodenum, stand out. They resemble the openings of a- gastro- 
enterostomy after the posterior row of sutures has been placed. While this 
operation is not technically difficult, Judd does not recommend it in . cases in 
which the ulcer is located a considerable distance down the duodenum 01 in 
which the duodenum is too firmly fixed to be readily mobilized. 

In operating for duodenal ulcer, Pannett 3 prefers partial duodenectomy 
to gastro-enterostomy. He is impressed with the fact that the results o 
gastrojejunostomy are far from satisfactory and that a better technic is 
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needed for handling these cases. In the present state of our knowledge, 
however, partial duudenectomy cannot he used for the treatment of all cases 
of duodenal ulcer. 


In the surgical treatment of ulcer of the stomach, Carter 1 resects the 
lesser sac of the stomach including the pylorus, performs a gastrojejunostomy 
by suturing the entire width of the stomach into the longitudinal opening 
and the distal half of the jejunal loop and closes the anterior wall of the 
lesser sac by attaching the gastrohepatic omentum to the lesser curvature 
of the stomach and the convex surface of the jejunum and the gastrocolic 
omentum to the proximal and distal loops of the jejunum and greater curve 



Fig, 3. — Cauterization of ulcer. 


of the stomach. By this means he fixes the jejunum in position and main- 
tains the normal anatomic position of the stomach. 

When the ulcer is confined to a small area of the pylorus, I prefer 
complete closure of the distal end of the stomach with posterior gastrojeju- 
nostomy. If the ulcer is so extensive as to require removal of a large portion 
of stomach, suturing of jejunum to the resected portion of stomach is to be 
preferred. However, occasional deviations from this rule are necessary. 

The mortality from resection of the stomach has been lowered not so 
much by a diversity of operative methods as by more careful technic, par- 
ticularly in the closure of the duodenum. In my s observation', careless clos- 
ing of the duodenum has resulted in a number of unnecessary deaths and I 
consider this neglect an important factor in the mortality from operations 
for peptic ulcer. My practice is to invaginate the duodenum with a purse- 
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string suture rather than to suture it with over-and-over stitches. If the 
duodenum cannot be freed sufficiently to use a purse-string suture, I prefer 
to limit the operation to a gastro-enterostomy. Lahey is credited with the 
statement — and I agree with him — that it is better to leave a duodenal ulcer 
untreated and close the intestine adjacent to the stomach rather than to risk 
an incomplete closure of the duodenum. 

As in the operations for the radical cure of hernia, it is not the new opera- 
tion so much as the better technic for those that we have that is needed in the 
case of resection of the stomach. 

From 1916 to 1920 I performed seventy-nine gastro-enterostomies and 
no gastric resections for ulcer of the stomach or duodenum; from 1920 to 
1923, twenty- four gastro-enterostomies, fifty gastro-enterostomies plus 
cauterization of the ulcer from the outside, eight resections of the stomach 
for ulcer, and five for cancer. From 1923 to date, I have performed gastro- 
enterostomy plus cauterization of the ulcer from within the stomach in thirty- 
four cases; resection of the stomach for indurated ulcer, in twenty-nine. 
These figures indicate the change that has taken place in the treatment of 
peptic ulcer during the past ten years, and I feel that the statistical averages 
of a great many other clinics will correspond with my own. My belief is that 
with more careful technic along the lines that I have indicated, the ultimate 
end results will become much better and the immediate mortality much lower. 

Selection of Cases . — In the Clinic we have devised a set of rules for 
general guidance with regard to the treatment for different types of gastric 
or duodenal ulcer. Of course, these rules are subject to deviation according 
to conditions found in individual cases. 

In general, the following policy is followed at the Clinic : 

(1) In persons under thirty years of age with gastric or duodenal ulcer, 
surgery should be advised only after careful medical treatment has failed to 
give permanent relief. 

(2) In persons past thirty with indurated ulcer, surgery is indicated 
immediately the diagnosis is made, because of the constant danger that malig- 
nancy may develop from the base of the ulcer. 

(3) In uncomplicated ulcers, particularly in persons under the age of 
forty, gastro-enterostomy plus internal cauterization of the ulcer is the method 
of choice. 

(4) In persons with indurated ulcers, particularly those past forty years 
of age, resection of the stomach should be performed. Exceptions to this rule 
may be taken when the condition of the patient does not warrant so extensive 
an operation. 

CONCLUSIONS 

1. While focal infection undoubtedly occupies a definite role in the 
etiology of gastric and duodenal ulcer, we must not overlook the important 
part played by the daily abuse of the stomach. 

2. Peptic ulcers may be classified as follows : (a) ulcer of the mucosa, 
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(b) ulcer of the submucosa. (c) ulcer of the entire wall, (d) indurated ulcer, 
and (e) delaminating ulcer with or without induration. 

3. A new operation for the treatment of submucosal ulcers is described. 
It consists essentially in gastro-enterostomy plus cauterization of the ulcer 
from within the stomach. 

4. It is possible that gastrojejunal ulcers following posterior gastro- 
enterostomy are due to contact infection from the original ulcer, as in the 
case of the kissing ulcers described by Moynihan. 

5. The ultimate operation for indurated ulcers, particularly in older 
patients, will probably be partial gastrectomy. 

6. Careless closure of the duodenum is an important factor in the 
mortality. 

7. In patients under thirty, medical treatment should be given a thorough 
trial before operation is advised. 
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INTUSSUSCEPTION OF SMALL INTESTINE INTO STOMACH 

Physical Examination.— Middle-aged white woman, lying in bed, and vomiting every 
five minutes. The vomitus is dark brown and coffee-ground in type. She cries out with 
abdominal pain every three or four minutes, despite a large dose of morphine given three 
hours before. 

The facies are pinched, the forehead and extremities cold and clammy. The radial 
pulse is almost imperceptible, but when obtained is ranging around 120 per minute and 
regular. The temperature is 97. The systolic blood-pressure is 7S millimetres of mer- 
cury, the diastolic 60 millimetres. Despite the severe degree of shock, the mucous 
membranes and the linger tips are of good color. The mucous membranes of the mouth 
are very much patched and dehydrated. 

The head, neck and chest are negative. 

Abdomen . — The scars of the two former operations are seen; one in the upper mid- 
line and one in the lower midline. Both are well healed and there is no hernia in either, 
Just to the left of the umbilicus and slightly above it, there is a rounded prominence of 
the abdominal wall. There is no discoloration of the skin over this area. No peris- 
taltic waves are seen at the time oi examination, but they had been seen four hours 
previously by Doctor Burch, the patient’s family physician. 

Neither kidney, spleen or liver are palpable. No tenderness is noted over these 
areas. At the site of the prominence above mentioned, may be palpated a mass 15 cm. 
on a side, extending laterally, to the left of the midline, with its centre just above the 
level of the umbilicus. It is exquisitely tender and gives one the impression of being 
soft and mushy in consistency. There is marked muscle spasm over this region. The 
remainder of the abdomen is soft, and no tenderness and no masses are made out. 

Normal peristalsis is heard over the lower abdomen, and is excessive over the 
epigastrium. Vaginal and rectal examinations not done. 

At this time, a tentative diagnosis was made of high obstruction of the jejunum, 
the causative factor of the obstruction being a perforated gastrojejunal ulcer. 

The patient was sent to the hospital in an ambulance, and during the next twelve 
hours was given 1000 c.c. of normal salt solution intravenously, two hypodermoclyses 
of 1000 c.c. each, and a transfusion of 500 c.c. of whole blood, together with external 
heat, morphia, adrenalin and caffeine sodium benzoate. She responded to this treatment, 
her mucous membranes lost their parched appearance, the face became fuller and 
brighter, the systolic blood-pressure came up to 12S mm., the temperature 99, and the 
pulse 96. In other words, the patient’s condition improved so much that an operation 
could be undertaken, which, at the time of the first examination, was entirely out of the 
question, due to the extreme degree of shock. The vomiting and pain persisted, and the 
abdominal mass increased somewhat in size during these twelve hours. 

Before the operation and transfusion, the red blood-cells were 4,500,000, white blood- 
cells 13,000; the urine showed one plus albumin and a few granular casts. The vomitus 
was positive for blood. 

Operation.- — July 29, 1925. Aniesthetic — ethylene, with novocaine infiltration of 
skin and fascia. The abdomen was opened through the upper left rectus region. This 
was directly over the mass. Several rather dense adhesions along the former upper inci- 
sion were found and separated. The mass palpated before the operation was found to be 
within the stomach, and, upon lifting up the transverse colon and mesocolon, to expose 
the site of the former gastro-enterostomy, a hernia of the jejunum through the gastro- 
enterostomy stoma was found, and the mass within the stomach was found to be the 
oedematous jejunum. 

Gentle traction, together with pressure from above, over the stomach, easily released 
the herniated jejunum, which was found to be a loop about 30 cm. in length, beginning 
15 cm. distal to the site of the gastro-enterostomy. There was considerable oedema of 
this loop, with obvious vascular stasis, but no gangrene. The stoma of the gastror 
enterostomy was 8 cm. in its long diameter. This was free of any induration or ulcer. 
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The duodenum and stomach were examined and found to be negative. The pylorus 
was patulous and no scarring or signs of the former ulcer were made out. ‘ 

The other abdominal organs were negative. 

After the herniated jejunum was freed, it was sutured to the transverse mesocolon, 
with the idea of preventing any recurrence. The question of cutting off the gastro- 
enterostomy at this time was considered, but was thought inadvisable on account of 
the patient’s condition. The abdomen was closed in the usual way. The patient stood 
the operation very well, and left the operating room in excellent condition. 

Post-operative Course . — The patient continued to vomit immediately after the opera- 
tion, but the vomiting was relieved by a gastric lavage, done the night of the operation. 
Liquid food in small amounts at a time was started forty-eight hours after the operation, 
and was retained without discomfort. The bowels were moved with enemata, and the 
patient ran an uneventful post-operative course, leaving the hospital on the fourteenth 
day following the operation. 

At the present time, which is two years after the operation, the patient’s condition 
is excellent. She has had no return of the abdominal attacks, the digestion is good and 
her weight now is fifteen pounds more than it was at the time of the operation. 

A personal talk with the surgeon who did thc.gastro-enterostomy brought out the 
fact that the stoma was made very much smaller than was found at this time, and the 
suggestion was made that the same condition of herniation of the jejunum into the 
stomach had occurred with each vomiting attack during the past several years. At 
these times, the jejunum had always released itself, until the present attack, but this 
repeated herniation had no doubt increased the size of the stoma. 

Etiology . — That the presence of the gastro-enterostomy is of etiological 
significance in these cases goes without saying. The type of gastro-enteros- 
tomy is apparently of no effect on the occurrence of the intussusception. 
Drummond offers a possible explanation in that the presence of the stoma 
may make possible an occasional over- rapid emptying of the stomach, with at 
some time resultant irritation of the jejunal mucous membrane sufficient to 
cause anti-peristalsis. If this results in retrograde intussusception, efforts 
of the stomach to empty itself will only serve to further aggravate the con- 
dition. Kopp 4 is of the opinion that such attacks are of greater frequency 
than the literature would give one to believe, but that spontaneous reduction 
of the intussusception prevents a proper realization of the true nature of the 
condition. In our case, it is not hard to imagine that the attacks complained 
of prior to the final operation were in reality retrograde intussusception 
relieved by spontaneous reduction. 

Occurrence. — Lewisohn’s case occurred on the sixth post-operative day, 
but the usual onset is much later, from nine months to fifteen and one-half, 
years. Drummond 1 gives seven years as the average. 

Symptoms and Diagnosis . — With a history of previous gastro-enteros- 
tomy, retrograde intussusception should always be thought of in the event 
of sudden attacks of cramping pain in the upper abdomen attended by vomit 
ing of food material and bile, and later of blood. Bloody vomitus is a 
symptom of every case in which the intussusception has cairied the jejunum 
into the gastric cavity. The general condition of the patient goes rapic . 
down-hill, so that, as in our case, he is often in shock when first see 
Rigidity and distention of- the abdomen, which we report, is not a co 
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finding. A tumor in the upper abdomen is visible in approximately 5 ° l )er 
cent, of the cases. Leucoeytosis and a rise of temperature are not present; 
blood-pressure is normal unless shock intervenes. 

Recurrence. — Recurrence is reported in only one case, that of Baumann, 11 
in which it took place eight weeks after the initial reduction and was relieved 
by resection of to centimetres of intussuscepted gut. 

Treatment. — -Treatment, in every case in which the patient’s condition 
permits, is immediate operation. Measures, in addition to reduction of the 
intussusception, are at the jurisdiction of the individual surgeon, since no 
uniform treatment has been devised. If the duodenal ulcer is healed, the 
anastomosis of the gastro-enterostomy should be divided as this is the only 
certain way to prevent recurrence of the same condition. 

CONCLUSIONS 

1. Retrograde intussusception following gastro-enterostomy has been 
reported in twenty- four instances. 

2. The symptom complex is one of sudden acute upper abdominal pain, 
with vomiting, first of food, later of bile and blood. Visible peristalsis, 
rigidity and tenderness are possible but not constant factors. Shock is a 
frequent complication. 

3. The time of occurrence after operation is usually a matter of years. 

4. Treatment is immediate operation. 

BIBLIOGRAPHY 

1 Drummond: Brit. J. of Suri?., vol. ii, p. 79, 192,5. 

3 Wydler, A.: Schweiz, med. Wchnschr., vol. liv, p. 347, April 10, 1924. 

3 Steden, E. : Beitr. z. Clin. Chir., vol, cxxxi, pp. 486-4SS, 1924. 

* von Brunn, M.: Beitr. z. Clin. Cliir.. vol. cxxxii, pp. 106-122, 1924. 

1 Bachleclmer, K. : Zentralhl. f. Chir., vol. li, pp. 889-891, April 26, 1924. 

0 Kopp, \Y. S. : Lyon. Chir., vol. xxii. p. G64, September, 1925. 

‘ Rohde, O. : Acta. Chir. Scand., vol. Iviii, pp. 105-114, 1925. 

* Riess, P. : Zentralbl. f. Chir., vol. 1 , p. 638, April, 1923. 

1^ I' iorentini, A.: Policlinico (sez chir.), vol. xxxiii, p. 456, September, 1926. 

10 Schloessmann, H.: Zent. fur Chir., vol. xlviii, p. 1538, October, 1921. 

Lewisohn, R. : Annals ok Surgery, vol. lxxvi, p. 543, 1922. 


37 



GASTRO-JEJUNO-COLIC FISTULA 

AN UNUSUAL AND FATAL COMPLICATION FOLLOWING OPERATIONS 

FOR DUODENAL ULCER 

By Benjamin Rice Shore, M.D. 
of New Yoiik, N. Y. 

KHOM THE PATHOLOGICAL LAUORATOItV OP ST. LUKE'S HOSPITAL 

The following case is reported because of the unusual complication of 
gastro-jejuno-colic fistula following a partial gastrectomy and pylorectomy 
for presumably a recurrent gastro-jejunal ulcer. Lahey, 1 in discussing gastro- 
jejunal ulcers, mentions their tendency to perforate into the transverse colon 
and Martin 2 describes such a specimen seen in one of the London museums. 
However, the formation of a large cloaca, communicating with the stomach, 
jejunum and transverse colon, is sufficiently rare to warrant the report of 
such a case. The patient was on the surgical service of Dr. Frank S. 
Mathews, to whom I am indebted for permission to use the clinical history. 

Case Report. — The patient was a white male, aged forty-six, who came to the 
hospital complaining of pain in the left upper quadrant of the abdomen of four days’ 
duration. The majority of the following history was obtained from a letter brought 
by the patient from the surgeon who had operated on him two months previously. 
The patient was first operated upon in 1924 for a duodenal ulcer. The operation was 
gastro-enterostomy, cholecystostomy, and appendectomy. A year later he was operated 
upon for a marginal ulcer. At this time the gastro-enterostomy was undone and a 
jej unostomy was performed. This stoma never healed completely and continued to 
drain about a teaspoonful of amber-colored material each day. The gastric pain 
gradually returned and two months ago on September 24, 1927, he was operated on a 
second time for recurrent ulcer. At this operation a partial gastrectomy and pylorec- 
tomy were done with a gastrojejunostomy of the Polya type and an entero-anastomosis. 
Convalescence was uneventful and he returned home on October 14, 1927. He had been 
taking a dram of milk of magnesia daily, and had been free from pain. During the 
week before admission there had been no drainage from the jejunostomy. 

Four days before admission the patient began to have discomfort in the left upper 
quadrant of the abdomen, close to the old jejunostomy. The pain came on gradually, 
increased in severity, and was of a colicky nature. It came day or night and was severe 
enough to cause his family physician to give him codeine. There was no nausea or 
vomiting. Black stools had been present for several days. In addition, there had been 
gnawing pains in the right upper quadrant of the abdomen, radiating to the back. The 
patient had perspired a great deal, but knew of no fever. He had had daily enemata 
with fecal return but had passed little gas. " _ 

Physical examination of the head, heart, and lungs showed no abnormality. ie 
abdomen showed two well-healed scars in the upper right quadrant, one appearing ol cr 
than the other. In the lower medial portion of the upper left quadrant there was a small 
sinus opening surrounded by an area of red skin. There was little distention an no 
fluid was detected. There was a marked tenderness throughout the entire upper por 10 
of the abdomen. No masses could be felt. ______ __ 

1 Lahey, F. H. : J. A. M. A., vol. lxxxix, p. 1659, 1927. 

2 Martin, E. IC. : Brit. Jour. Surg., Supp. 14, 1 9 2 7 - 
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A plain X-ray film of the abdomen, done November 7, 1927, showed only gas-filled 
distended intestines. The following report is made by Dr. Percy Brown from a gastro- 
intestinal barium X-ray series begun on November 15, 1927. 

“ The fluoroscopic findings in this case are extraordinary. Evacuation takes place 
from the stomach by what seems to be three passages: (1) pylorus, (2) stoma into the 
ileum, (3) stoma into the jejunum. 

•• The passage by the pylorus is much more rapid than is usually seen in situations 
wherein artificial stomata have been produced. Through the passage evidently passing 


into the jejunum, it sometimes appears as if the content were progressing in the inverse 
direction. A satisfactory explanation of this phenomenon cannot be arrived at. The 
general evacuation of the stomach is rapid, although there is a moderate degree of 
residue obtaining, possibly in the immediate vicinity of the artificial openings. In a 



Pig. i. — P hotograph of the stomach and a portion of the jejunum and transverse colon showing an 

ulcerative communication between these organs. 

very few moments after the injection of the meal, the entire parajejunal field becomes 
obscured with multiple coils of filled ileum, and from then on it becomes almost 
impossible to follow the process of physiology, on account of the shadow complexity.” 

Examination of the blood showed the following: Haemoglobin 65 per cent.; red 
blood-cells 3,500,000; white blood-cells 13,200; polymorphonuclear leucocytes 82 per cent.; 
lymphocytes iS per cent. The blood Wasscrmann was negative. The stools were thin, 
watery, and ochre colored. The guaiac reaction was ++. There was no mucus. The 
temperature during the entire stay in the hospital ranged between 98.6° F. and ioo° 
until the time of death, when it rose to 102 0 F. The pulse ranged from 90 to 100. 

During the stay in the hospital the patient complained of pain which was severe 
enough to require codeine. He was quite hysterical and at times sterile hypodermics of 
water seemed to relieve the pain. Two days before death the temperature dropped 
to 97 0 F. This was accomplished by extreme diarrhoea. The patient collapsed the night 
before death and was revived only slightly by caffeine and hypodermoclyses of 5 per 
cent, glucose solution. He remained in shock for about twenty-four hours and died 
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twenty-three days after admission. Abstract from the Autopsy Protocol: In the upper 
abdomen there are two old surgical scars, one 18 cm. long, the other 15 cm. long, both 
situated slightly to the right of the midline. There is a third healed surgical incision to 
the left of the midline, 4 cm. long. This is slightly above the level of the umbilicus. 

On opening the abdomen the peritoneum is smooth, white, and glistening. The 
stomach, transverse colon, and first portion of the jejunum are adherent to the anterior 
abdominal wall by old fibrous bands. The intestines are collapsed and contain only a 
small amount of fecal material. The distal half of the 1 stomach, pylorus and appendix 
are missing. At the point of resection of the stomach there is a spherical cavity bounded 
behind by the anterior surface of the third part of the duodenum, and having the front 
wall made up of the peritoneum of the anterior abdominal wall to which it is bound 
by fresh fibrinous adhesions. This deficiency in the anterior wall is about 4 cm. in 
diameter. The whole cavity is about 8 cm. in diameter. Opening into it from above 
is the stomach. An ulcerative process has involved the transverse colon which is 
connected with the cloaca by two stomata. Below these are two openings, one for the 
proximal portion of the jejunum, and a separate one for the distal end. At the most 
dependent portion the ulceration has involved an adherent loop of the jejunum in two 
places so as to form openings into the general cloaca. Just proximal to these openings 
is the point of the old jejunostomy which is identified by a fibrous band which fixes it 
to the anterior abdominal wall. There is no evidence of peritonitis. 

Microscopic examination of the borders of the ulcer show only chronic inflammatory 
tissue, and no evidence of carcinoma. 

Summary . — The patient was a man aged forty-six, who was first operated 
upon three years ago for duodenal ulcer. The operation was gastro-enteros- 
tomy, cholecystostomy, and appendectomy. One year later the gastro- 
enterostomy was undone and a jejunostomy was performed for a recurrent 
marginal ulcer. Two years later, or two months prior to the last admission, 
for reasons unknown, a partial gastrectomy and pylorectomy were done 
with a gastro- jejunostomy of the Polya type and an entero-anastomosis. 
The patient made an uneventful recovery and was discharged improved. 

An attack of acute pain in the left upper quadrant of the abdomen brought 
the patient to St. Luke’s Hospital for the first time. A tentative diagnosis 
of a recurrent marginal ulcer was made. There were no immediate surgical 
indications, and the patient was in too poor condition for elective surgery. 
While still being observed and' studied in the hospital, the patient went into 
sudden shock and died about twenty-four hours later. The clinical diagnosis 
was internal hemorrhage, but this could not be demonstrated at autopsy. 
The immediate cause of collapse and death was not found. None of the 
lesions of the abdomen could be implicated. 

Autopsy revealed an ulcerative communication between the stomach, 
transverse colon, and jejunum. None of these stomata appeared fresh and 
from the pathological condition found it is not reasonable to believe that 
sudden perforation into one of these loops of intestine caused the collapse 
before death. The communication between the stomach and transverse colon 
was not suspected, either from clinical findings or from Rontgen examination. 
The exact mechanism by which enemata could be given without nausea, 
regurgitation, or other special symptoms referable to the stomach is haul to 
explain. History of this patient, as analyzed in retrospect, demonstrates un- 
usual and early fatal post-operative complication of surgery for duodenal ulcer. 
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SURGICAL INTERVENTION IN 
EXTRA-UTERINE PREGNAN CY * 


OBSERVATIONS IN THE TREATMENT OF 109 CASES AT THE 
PENNS Vi A* A N I A IIOSPiTA L 


By Henry P. Brown, Jr., M.D. 

OF PlIll.ADKI.PlIlA, l*A. 


Extra-uterine pregnancy is a condition frequently encountered among 
patients admitted to a general hospital. In the present paper it is sought to 
record the experiences in dealing with this condition at the Pennsylvania 
Hospital where all of the gynaecological patients are treated as general surgical 
cases. The diagnoses were made and operations performed by the various 


chiefs and assistants connected with the surgical departments, thus possibly 
representing more truly the average results to he obtained in handling this 
group of patients than when they are assigned to a service limited to 
gynaecology. 

For the privilege of reporting this series, I am indebted to Doctors 
Gibbon, Mitchell and the former chiefs to whose services the cases were 
admitted. 

During the period from 1918 to September, 1927, there were 109 cases of 
ectopic pregnancy admitted to the Pennsylvania Hospital, and while we 
fully realize that this is a very small number in comparison with some of the 
recorded series, it seemed worth while to compare our results with those 
of others. 

The recent literature contains numerous articles dealing with the etiology 
and pathology of ectopic pregnancy, and it is not our intention to dwell at any 
length on these topics in this paper. Those interested in this aspect of the 
subject are referred to ah article by M. R. Robinson 1 for an excellent 
description and discussion of its etiology and pathology. He states that the 
condition is due more to a functional disturbance of the tube, rather than to 
an inflammatory and mechanical condition of the tube itself, and presents 
gross and microscopic evidence to bear out this statement. 

As has been shown by numerous authors, the cause of rupture and hemor- 
rhage, the conditions from a general surgical viewpoint which are chiefly 
responsible for the symptoms, are dependent not only on the distention of the 
tube by the growing embryo, but also on the degree of penetration of its 
walls and blood-vessels by the fetal elements. 

In our series we found that the combination of vaginal bleeding and 
abdominal pain was the condition most frequently causing the patient to 
seek relief (fifty-five per cent.) while lower abdominal pain without bleeding, 


* Read before the Philadelphia Academy of Surgery, December 5, 1927. 
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occasionally accompanied by nausea or vomiting, was present in thirty-six per 
cent, of the cases. In three instances the patients merely complained of 
vaginal bleeding, no history of pain being elicited. 

The question of whether bleeding from the uterus indicates a living or 
dead embryo is rather an academic one and we leave it to those better 
qualified than the writer to pass judgment, sufficient to say that among 
eminent authorities it is still a matter of controversy. 

Only once did a patient complain of pain in the chest and abdomen— the 
so-called shoulder pain, supposedly due to sub-diaphragmatic irritation by the 
free blood in the abdominal cavity. 

Eleven patients (ten per cent.) presented the typical picture of an acute 
ruptured ectopic pregnancy — menstrual history — sudden severe abdominal 
pain — fainting — anemia — low blood-pressure — vaginal bleeding, etc. Graf- 
fagninoy in recording one hundred and eighty-six cases, states that four- 
teen and one-half per cent, gave a history of shock. 

We do not place too much reliance on the patient’s menstrual history, for 
where this was ascertained, thirty-eight per cent, stated that they had not 
missed a period; fifty-one per cent, missed one or more periods; in six cases 
it was irregular, and four women developed an ectopic while nursing their 
last children. 

The interval between the last pregnancy and ectopic conception varied 
widely, thus, one woman, the mother of two children, stated that while two 
months’ pregnant she miscarried one month previous to her admission to 
the hospital, her present symptoms having been of two weeks’ duration. 
Another, the mother of three, was certain that she had miscarried forty 
days previous, her present symptoms also being of two weeks’ duration. 
Eight cases had been pregnant less than one year previous to their admission 
and the vast majority had of course been pregnant one or more years previous 
to their present condition. Twenty-five per cent, of the patients had never 
been pregnant before; five of them had only had miscarriages; twenty-one 
per cent, had one child, most of the women being para, with or without abor- 
tions. One woman, an Italian, had to her credit five living children, ten who 
died in infancy and five or six miscarriages. 

In four instances the patients were undergoing the second operation for 
ectopic, and only one other in the series had been previously operated upon— 
a salpingectomy in a colored woman. 

At operation, or from the history, salpingitis was noted as having been 
present in ten per cent, of the cases, absent in eighty -three per cent., and no 
notation made in the remainder. This is somewhat in accord with the state- 
ment by Dr. Emily Barringer in discussing the paper by Robinson, that m 
thirteen hundred cases of gonorrhoea she did not see one case of ectopic while 
in the same series there occurred seventy-one cases of intra-uterine pregnane) . 

The factor of a high leucocyte count, as pointed out by various writers, 
was not observed frequently enough to be of diagnostic value, fot in only 
eleven cases where such an observation was made, was it ovei fifteen thou 
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sand. This may possibly be due to the fact that many of the cases in our 
series did not present themselves till the ectopic pregnancy had existed 
for some time. 

In not a single instance was the recorded temperature on admission above 
ioi° F. 

As the onset of symptoms of an extra-uterine pregnancy is often insid- 
ious, depending largely on the degree and rapidity of rupture of the tube 
or embryonic sac. so, the interval between the onset of symptoms and the 
patient’s admission to the hospital varied widely, thus seventeen per cent, 
were admitted within twenty-four hours of the onset — twenty-two per cent, 
between one and two weeks and twenty- four per cent, one or more months 
after noticing symptoms. 

There seems to be quite a difference of opinion as to the most favorable 
time to operate upon a case of actively bleeding ectopic, some authorities 
(Polak 0 ) advising delay until the patient has reacted from shock and hemor- 
rhage. on the theory that when the patient has improved, she is in better 
condition to withstand surgical measures. Others advise exploration as soon 
as possible, giving blood transfusion or saline infusion (we prefer glucose 
and insulin, rather than saline) as indicated. We feel that the risk of delay 
in the hope that the bleeding will stop, is greater than when the abdomen is 
opened and the bleeding checked under direct supervision, thus, in sixty 
instances (fifty-five per cent.) operation was done within twenty-four hours 
of the patient’s admission. In patients showing evidence of active bleeding, 
we do not give transfusion or infusion and delay operation in the hope that 
the patient will react, as Polak states is done by some general surgeons. 

In cases where a differential diagnosis was not made upon the patient’s 
arrival, the period between admission and operation obviously varies, upon 
ten occasions operation being done upon the second day, varying in frequency 
up to a week, a surgical emergency of course not being present in this group. 
Twice, from one to two weeks intervened before a diagnosis was made and 
operation performed, and twelve times, more than two weeks elapsed before 
the patient’s abdomen was opened. 

The question of differential diagnosis between ectopic pregnancy and 
conditions simulating it is not within the scope of this paper, sufficient to say 
that where operation revealed an ectopic pregnancy, a correct pre-operative 
diagnosis had been made in sixty-two per cent, of the cases. This does not 
take into account those instances in which exploration revealed that the pre- 
operative diagnosis of extra-uterine was incorrect. Most of our diagnostic 
errors were due to the condition being thought one of salpingitis, with or 
without involvement of the ovary — nineteen cases. (During the period 
covered by this paper there were admitted to the hospital 1337 cases listed as 
salpingitis, with or without involvement of the ovary.) Next on the list was 
appendicitis, five cases — then intra-uterine abortion with four, some of which 
were self-induced then fibroids, four — pelvic abscess, three, and ovarian 

cyst, one, in the above order of frequency. In several cases, five times 
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the error was made in thinking that various combinations of the above con- 
ditions were present. One case, a colored woman of twenty-eight with a 
plus four Wassermann, was kept under observation in the hospital for thirty 
days in the belief that she had a pelvic abscess, and when vaginal puncture 
was done, bloody fluid was revealed. When her abdomen was opened later 
on, a glistening tense mass was seen in the broad ligament having the appear- 
ance of a cyst. Upon opening this, it was found to be a pregnancy in the 
broad ligament, about three months, and the tube was removed and a pack- 
inserted. She had rather a stormy convalescence but ultimately recovered. 
Another colored woman of thirty-four, with a large uterine fibroid and a 
dead abdominal foetus of about three and one-half months, was observed for 
thirty days before exploration was done. 

Other cases could be cited demonstrating the difficulty in arriving at a 
correct diagnosis, but the point we wish to emphasize is that where the 
picture is not that of a surgical emergency, we have not seen any harm result 
from postponing operation in an attempt to arrive at a correct diagnosis. 
Conversely, where the condition is one of urgency, we do not delay explora- 
tion till a correct differential diagnosis is made. In this class, five abdomens 
were opened in the belief that the patient was suffering from acute appendi- 
citis, and in one instance an acute appendix accompanied a right cornual 
pregnancy. 

It is of interest to note that one patient referred her pain to the left 
side, and it was found that the ectopic was in the right tube. 

In the present series, the right side was involved in fifty-eight per cent., 
and the left in thirty-eight per cent, of the cases, the resident failing to 
mention this point in the remainder. 

The tube alone was removed in eighty-one per cent, and the tube and 
ovary in fifteen per cent, of the cases. Twice it was thought advisable to 
remove both tubes, and in one ovarian pregnancy, only the ovary was 
removed. 

The question of whether transfusion or infusion is necessary in a woman 
who has lost a great deal of blood from a ruptured ectopic, was of consider- 
able interest to us. In a few of the earlier cases an attempt was made to 
remove as much as possible of the extravasated blood, but in seventy-four 
per cent, of the cases this was not done, an attempt being made to leave as 
much of his blood in the abdomen as possible, this being, we believe, the 
procedure in most of the clinics to-day. Thirteen times it was thought 
advisable to perform auto-transfusion, using sodium citrate or normal salme 
solution as the vehicle for the blood, and in a similar number, one or more 
intravenous infusions of saline were given. 

In no instance is it recorded that a post-operative reaction occurred which 
was attributed to this procedure. 

Six of the thirteen patients receiving the saline infusion died, and in no 
instance was a death recorded among those receiving a blood transfusion. 

This statement is not to be' interpreted as indicating that the fatal outcome 
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was associated with the fact that an infusion had been given, but rather that 
the patient’s condition was so desperate that it was thought infusion advisable. 

In the series of one hundred and ten operations — one patient had a second 
ectopic removed by us — there were seven deaths — a mortality of six and 
three-tenths per cent., which is rather high — twelve and three-tenths in 
GralYasrnino’s series -; four and thirtv-nine hundredths for Wynne •' — eight 
per cent, at Cooke County, 1 and less than one per cent, at the Women’s/' 


A very obese woman of forty-one, with symptoms for a week prccedng her admis- 
sion, was operated upon within a few hours of her arrival. A ruptured right tube was 
removed — her abdomen contained a great deal of tree blood and she was given one 
thousand c.c. of saline infusion while on the table. Two days later her blood sugar went 
to two hundred and seventeen mg. per too c.c. She was given five hundred c.c. of 
whole blood and a similar amount of saline, and felt greatly benefited. She showed a 
marked nephritis, and died suddenly the same day. 

A twenty-nine-year-old white girl was unconscious and almost pulseless when 
brought to the hospital, her tube having apparently ruptured only a few hours previous. 
A ruptured right tube was removed, the abdomen was found filled with blood — she was 
given normal saline intravenously but tailed to react, and died three hours later. 

A white girl of thirty-two, whose right tube had been removed four years pre- 
viously — pathology unknown — had been having symptoms for two weeks previous to 
admission, and was taken acutely ill the day she came to us. A ruptured left tube was 
removed — she was given hypodermoclysis, the notes stating that both antecubital areas 
were incised without success in an attempt to give a transfusion — she reacted quietly and 
died three days later from a recurrence of hemorrhage. Post-mortem not obtained. 

The fourth case was a woman of thirty-five, who at operation within five hours 
of the onset of symptoms typical of a ruptured ectopic, showed a ruptured right tube, 
which was removed. She was given five hundred c.c. of saline intravenously and died 
three hours later without reacting. 

Sarah S., a white woman of twenty-two, with symptoms of tour days’ duration 
before admission, had a right cornua! rupture, with profuse hemorrhage. A litre of 
saline was placed in the abdomen before closing and five hundred c.c. was given intra- 
venously. Two days later she was given another five hundred c.c. of saline infusion, 
and died on the third post-operative day. The abdomen was reopened, no fresh blood 
was seen and the ligature had not slipped. 

In a white woman of thirty-six with a ruptured right tube, and free hemorrhage, 
five hundred c.c. of saline having been given intravenously at the time of operation and 
her post-operative reaction having been fairly good, the resident’s notes merely state 
that she died next day. 

Ella D., a colored woman of twenty-nine — the earliest case of the series — was the 
one case ending fatally, in which a correct diagnosis was not made. She had not missed 
any periods since the birth of her third child. Pain in the lower abdomen and vomiting 
bad been present for three weeks before she sought relief in the hospital, and on admis- 
sion her T.P.R. were 103-156-48 with 10,000 leucocytes. She was a thin, poorly nourished 
restless negress, with moist skin, pale mucosa, jaundiced conjunctive and a distended 
abdomen which was very prominent in the lower half, and the liver was palpable four 
fingers breadth below the costal margin. She had great general abdominal tenderness 
which was well marked in the lower left quadrant, with rather generalized rigidity 
across the lower abdomen. It was thought that dulness was detected in both flanks. 
Vaginal examination revealed a slight amount of fetid discharge— the cervix was soft 
and admitted one finger, the lower uterine segment was soft — the uterus somewhat 
enlarged and not freely movable. A vague indefinite resistance was felt posterior to 
the uterus, in the midline, extending more to the left than to the right. A consultation 
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was held with the chief of the opposite service who advised exploratory operation. The 
opinion of the majority was that the condition was one of salpingitis, with endometritis, 
and operation was deferred. She was given an intra-uterine douche — we have long since 
discarded this procedure — and promptly went into a state of collapse. Next day her 
jaundice was much deeper, she had two chills — temperature 104; haemoglobin 78 per cent.; 
leucocytes 8400; she grew much weaker and died two days after admission. Post- 
mortem showed a ruptured left extra-uterine pregnancy — free bloody pus in the pelvis- 
general peritonitis — hypertrophy of the liver — abscess of the spleen and septic endometritis. 

As was mentioned at the outset of this paper, this series is too small to 
warrant drawing any conclusions of value and we fully realize that we have 
not presented any new thought. From a review of the cases, however, a 
few factors have been impressed upon us, among which are — the difficulty 
in arriving at a correct diagnosis in the atypical cases — the fact that not much 
reliance can be placed in the patient’s menstrual history nor the fact that 
she has not had previous pregnancies — that when the symptoms are vague 
enough to create a doubt as to the diagnosis, •/.<?., an acute surgical emergency 
not being present, there is no harm in a reasonable delay in order, if possible 
to arrive at a correct diagnosis — that where it seems indicated an auto- 
transfusion does no harm, although it must be remembered that many patients 
with extensive loss of blood recover quite well without this procedure — in 
those cases presenting symptoms of active bleeding immediate operation 
should be done without waiting for the patient- to react from shock, and that 
no matter how extensive the intra-abdominal hemorrhage or degree of shock 
may be, there is always a chance for the patient to recover, as was noted 
many times. 
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FRENCII-HEEL FRACTURES OF THE TARSAL SCAPHOID 
By V. W. Muuiiay Wright, M.D. 

OF 1*11 HADELl’lI I A, P.V. 

lSSTRCCTOlt IN' SUIUJKUV IN' TIIB UNIVEUS1TY Of I'KNNNYI.VAN'IA 

lx keportixg the above condition the author is unaware of a similar 
entity being fully described in the literature and wishes to present an original 

contribution ----- 

upon a con- 
dition that is 
far fro in 
uncommon. 

Ross and 
Stewart in a 
study of 
sprain- frac- 
ture, 1 and in 
a further 
study of 
sprain- f rac- 
ture as an 
essential t o 



Fir.. ia. — Sprain fracture of the tarsal scaphoid, the size of a pea. 


the occurrence of dislocation,- have performed the best work on the 
experimental production of this condition in dogs. They likewise note 145 
cases of various sprain-fractures as found in reviewing the X-ray films 

of the Lanke- 
nau Hospital. 
Forty-six of 
these occurred 
a r o u n d the 
a n k 1 e-j o i n t. 
Experimenting 
upon anaesthe- 
tized dogs in 
the production 
of sprain-frac- 
tures of differ- 
ent joints, they 

Fig. 16. — Fragment half the size of a cherry, fractured from the tarsal scaphoid. were definitely 

able in seven cases to demonstrate sprain- fractures of the astragalus, os calcis, 
cuboid, scaphoid, cuneiforms and metatarsals. 

Three cases reported by Cook 3 were comminuted fractures of the body 
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rather than sprain- fractures of the superior surface of the scaphoid. 
Horowitz’s cases were of the tubercle. 4 

It is generally recognized that fractures and severe sprains about the 
ankle-joint are besides disabling, frequently difficult to treat. Sprain- 

fractures and severe sprains of the 
ankle often give the attending phy- 
sician more annoyance and the patient 
more pain than do complete fractures. 
This is partly due to the attitude of 
the patient who, learning that an 
X-ray is negative for gross fractures 
feels that he may (and does) use the 
part as he desires — the overuse and 
insufficient immobilization resulting 
in chronically relaxed ligaments or 
tendons ununited to their bony attach- 
ments. Mostly it is due to a failure 
to diagnose accurately and treat 
properly. 

The author has had occasion to treat a large number of traumatic ankles 
and because of the routine of X-raying all injuries to bones and joints, has 
observed a condition which is a definite clinical entity. It is probably far 
more common than is suspected 
and will be seen most often by 
those who, more than others, 
uniformly X-ray all traumatic 
bone and joint conditions. 

Manges points out that sprain- 
fractures are far more common 
than has heretofore been 
appreciated. 5 

Anatomically it ' is a sprain- 
fracture of the superior surface 
of the tarsal scaphoid affecting 
the anterior capsular ligament of 
the ankle-joint, the superior 
astragalo-scaphoid ligament and 
the dorsal scapho-cuneiform 
ligament. 

Occasionally a small frag- 
ment of bone is detached from the anterior portion of the superior surface 
of the astragalus or the posterior portion of the superior aspect of the cunei- 
forms. The size of the bony fragment varies from that of a pea to half the 
size of a cherry. (Fig. I.) 



Fig. 3. — Rontgenogram of foot with Sow heeled shoes. 
Note the horizontal plane of foot, the close morticing _ot 
tarsal bones, lacing support and relaxation of anterior 
portion of ankle-ioint. 



Fig. 2. — Illustrating high heeled evening slippers 
without anterior support to the ankle, strap pumps, 
and moderate sized heel, lacing oxfords. 
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Etiology . — The cause, in the majority of cases, has been due to hyper- 
extension (plantar flexion) of the foot upon the ankle-joint accompanied 
as a rule by some inversion or 
eversion. Eighty per cent, have 
occurred in f c m it l c s waring 
high-hcclcd o p c n slippers or 
pumps, hence the name. Thereby 
hangs the cause and treatment. 

There are sundry varieties of 
footwear for the female sex 
ranging from so-called sensible, 
low-heeled, lacing Oxfords < Fig. 
j) to moderate or high-heeled 
strap-pumps with a single strap 
across the tarsus which supports 
the tarsal joints anteriorly, to 
high-heeled open p u m p s and 
other extremely high and spiked- 
heel evening slippers without any 
anterior supporting straps, being 
completely open in front. The 
latter types when used occasion- 
ally cause no particularly permanent pathology. When used daily, rather than 
on occasion, the continually maintained hyperextension of the foot is bound 

to result in a tense and chronically 
weakened condition of the anterior 
ligaments supporting the ankle-joint, 
'file author has X-rayed the ankle- 
joint in various types of footwear and 
noted the widened anterior tarsal joint 
spaces occurring with high-heeled shoes 
in comparison to the normal anatomical 
joint positions in low-heeled shoes. 
( Figs. 3 and 4.) 

A sudden twist of the ankle or fall 
upon stairs (66 per cent.) with the 
foot already in a hyperextended posi- 
tion and weakened state results in a 
detachment of the bony tendinous or 
ligamentous attachment. A sprain- 
fracture is the result. 

Treatment. — To secure bony union 
of the fragment, to relax the stretched and weakened ligaments and secure a 
strong and healthy foot again, it is necessary at once to prevent the foot from 
being hyperextended or extended. 



Fu;. 5 - — Anterior “ stirrup " adhesive straps to 
prevent extension of foot and maintain support 
while fibrous union of ligaments occurs. 



1" K'.. — ROntccnouram of foot in hiijli heel strap-pump. 

Observe the extended plane, widened tarsal joint spaces, 
and the lack of anterior support resulting in chronic sprain 
of the anterior ligaments. 
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It has been the author’s experience in the fifteen cases outlined to 
achieve this by having the patient discard high-heeled slippers for several 
months and wear low-heeled Oxfords with anterior adhesive straps. 
Extension itself, for two or three weeks, is prevented by slightly flexing 
the foot and securing it in this position by anterior “ stirrup ” adhesive 
straps. (Fig. 5.) These are approximately two inches wide and eighteen 
to twenty- four inches long, secured to the lateral surface of the lower one- 
fourth of the leg, passed laterally over the ankle, across and under the 
plantar aspect of the tarsal region and up to a point on the leg opposite 
the start. Several straps overlapping each other are required to maintain 



Fig. 6. — Sprain-fracture of the superior surfaces of the tarsal scaphoid and cuneiform. 


the foot in slight flexion. The straps may likewise be so applied as to cause 
eversion or inversion of the foot if and when desired. 0 A figure-of-eight 
bandage to the foot and ankle may be used in addition; alone, the bandage is 
practically of no value. The straps should be examined and changed, or rein- 
forced if necessary, every five days for three weeks or possibly more, depend- 
ing upon the individual case. It is generally advisable to have the patient 
remain at home for the first few days. After this, if immobilization that 
permits the foot from being extended has been secured, permitting the patient 
to walk without pain but with some constriction of movement, her usual 
activities may be resumed. Charlestoning, athletics, etc., naturally should be 
avoided. 

After three weeks of the." stirrup ” straps, an elastic ankle support can be 
worn to advantage in mild cases, and should be worn, of necessity, in all 
severe cases. 

Clinical Notes . — In the last three years the author has seen 20 cases 0 
tarsal sprain-fractures, fifteen with sufficient recorded data to be reporte . 
Of the 15 cases, 12 (80 per cent.) occurred in females, 3 or 20 per cent, m 
males. The average age was 26.6 years, the youngest was 17 years 0 age, 
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and the oldest 39 years. Seven were reported by the rontgenologist, eight 
(over 50 per cent.) were not. Falls on stairs or steps caused 10 (66.6 per 
cent.), twists 2 ( 13 per cent.), falls from a height 2 ( 13 per cent.), and direct 


trauma t, or 6 per cent. 

The tarsal scaphoid alone was affected in 9 (60 per cent.) of the reported 
cases and in all live unreported cases. The scaphoid and astragalus together 
were affected in one case, the scaphoid and cuneiform in two (Fig. 6), the 
astragalus (Fig. 7) in two. and the astragalus with a small chip from the 
anterior surface of the tibia in one case. It will be seen from these cases 
that the tarsal scaphoid, alone or with other bones, was affected in 80 per 
cent, of the injuries. 

Ecchvmosis on the lateral or anterior aspect of the ankle-joint was present 



Ft<;. 7. — Sprain-fracture of the anterior superior surface of the astragalus. 

in 75 per cent., once it extended dorsally toward the toes. Swelling was pres- 
ent in all, generally anterior or lateral to the ankle-joint. Pain on pressure 
over the tarsal bones mentioned, and when the foot was placed in plantar 
flexion occurred in all cases. The opposite position, maintained, relieved it. 
This has been termed by the author as “ scaphoid pain ". 

Of the fifteen cases five were seen originally, and lost an average of nine 
days from work. Ten cases were referred or seen in clinic after having 
been diagnosed and treated elsewhere with bandages, etc., as a sprained ankle. 
The average time lost in these cases was twenty-four days. One had been 
given a plaster case needlessly and was incapacitated for forty-seven days. 

Prolonged immobilization is unnecessary as bony union of the detached 
fragment rarely results, it being too small to form any callus. A firm fibrous 
union occurs, reuniting the ligament to the tarsal bone to which it is 
attached. 
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SUMMARY 

(1) A definite sprain- fracture of the tarsal bones, particularly the scaph- 
oid, is noted. 

(2) It occurs most often in females wearing high-heeled shoes after 
falling on stairs, inverting and hyperextending the foot. 

(3) It is best treated by flexion of the foot maintained by anterior 
“ stirrup ” adhesive straps ; the use of low-heeled Oxfords temporarily, and 
an ankle support if necessary. 

(4) The majority of cases are diagnosed as sprains with a consequent 
lengthened disability for the patient’. 

(5) X-ray films should be examined personally when possible. 
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PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting Held December 5, 1927 
The President, 1)r. Cuari.fs F. Mitchell, in the Chair 
HAEMOPHILIA IN.' AN ADULT 

Dr. Paul A. Lokfflap, by invitation, presented a man, aged forty-four, 
from the Surgical Service of Dr. Alfred C. Wood at the Philadelphia General 
Hospital, who was admitted November 7. 1926, complaining of pain and 
swelling of the right hand. Two weeks before admission hr had struck the 
little finger of the right hand, resulting in an infection which involved the 
hand and forearm. Hot applications of magnesium sulphate were applied 
and the infection subsided without any incision, which was delayed due to 
his hemorrhagic disease. Physical examination revealed several lacerations 
of the scalp resulting from previous injuries. There were many missing 
teeth and the remaining ones were carious. Examination was otherwise 
negative, except for a small mass in the left inguinal region. The external 
abdominal ring on the left side admitted the examining finger and an impulse 
was felt upon straining. A blood count revealed: luemoglobin, So per cent.; 
red corpuscles, 3.500,000; white blood corpuscles, 10,000. A differential 
count: polymorphonuclear*, 59; lymphocytes, 29; transitionals, 4; eosino- 
philes, S per hundred cells. Coagulation time, 12 minutes; bleeding, 2 min- 
utes; platelet count, 30,000. Blood sugar, 11S; urea, 14; uric acid, 3.4 per 
hundred mg. of blood. Wassermann negative. For one week before opera- 
tion Ceanothyn in four dram doses was administered by mouth every 4 hours. 
After four days the coagulation time had fallen from 12 to S l /2 minutes. 
On the day previous to operation 500 c.c. of citrated blood was given intra- 
abdominally. The coagulation time on morning of operation was 6 minutes 
and the bleeding time 2 minutes. December 15, the left direct hernia was 
operated upon following the Bassini technic under open-drop ether anaes- 
thesia. On the day following the operation 500 c.c. of citrated blood were 
again given. The patient developed a large luematocele post-operatively, but 
otherwise there was no bleeding or other complication. Fie was discharged 
January 26, at which time the coagulation time was 7 minutes and the bleed- 
ing time 2 minutes. 

The patient was readmitted October 14, 1927, with a large bleeding wound 
of the scalp and pain in both knees. While sleeping in a cot he had fallen 
to the floor, striking his forehead and both knees. Examination revealed 
a lacerated wound of the right side of the forehead and swelling, pain and 
limited motion of both legs. Considerable difficulty was encountered in 
attempting to arrest the bleeding. Parathormone, 1 c.c. intramuscularly, was 
administered daily, which lessened the amount of oozing. Tight bandages 
were applied to the knee-joints in preference to tapping for fear of more 
hemorrhage. After a week of oozing from the scalp wound, the bleeding 
^subsided. There was considerable limitation of motion in both knees upon 
discharge. X-ray of both knees revealed no changes in the bony structures. 
The coagulation time on admission was 12 minutes and on discharge 10. 
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At the present time there is full motion of the left leg with some limitation of 
flexion and extension of the right leg. There is also a small mass about the 
size of a walnut in the left scrotal sac, just above the testicle, which is prob- 
ably an organized blood clot, the remains of the hematocele. There is no 
evidence of recurrence of the hernia. The family history of this patient 
shows that one brother died following a nephrectomy. He was also a 
bleeder. A sister has one son now under treatment for haemophilia while 
another sister has lost a son following a circumcision. The patient’s own 
history is that he has been admitted ten times to the Philadelphia General 
Hospital suffering either from lacerations or haematomata. Twice he was 
admitted following the extraction of teeth with resulting uncontrollable 
hemorrhage. Another time he was admitted with an incarcerated hernia. At 
the time of admission there was no evidence of obstruction or gangrene of 
the incarcerated loop, so that it was deemed advisable, in view of the hemor- 
rhagic disease, not to interfere surgically. At present he has still a slight 
oozing from his scalp wound whenever the dressings are changed. 

UNDESCENDED TESTICLE— TOREK OPERATION 

Dr. K. P. A. Taylor, by invitation, presented a patient, a negro boy, 
aged five, from the Surgical Service of Dr. A. C. Wood, at the Philadelphia 
General Hospital, with an unclescended testicle. The first stage of an opera- 
tion for its correction had been done six weeks before. The procedure used 
was that devised by Torek and later used by Willy Meyer and others and 
described by Meyer in Surgery , Gynaecology and Obstetrics, January, 1927. 
The operation differs in no way from the Bevan operation, except in so far 
as the measures undertaken for the control of contraction of the cord and 
testicle post-operatively. The usual hernia incision is made with dissection 
of the vas and cord, with complete separation of the blood-vessels of the 
cord from the surrounding fascia; by way of retention of the testicle, an 
oblique incision is made in the undeveloped half of the scrotum and another 
corresponding incision through the skin of the thigh, exposing the fascia 
lata. The posterior margins of these two incisions are united by interrupted 
sutures. The anterior margins of the wound are closed so that the testicle 
is covered in a pocket and secured to the fascia lata. The testicle appears 
to be in the scrotum. Special precautions were taken to avoid soiling; an 
indwelling catheter being used and the wounds sealed with collodion. 
Moskowicz reported the end results of 405 cases of undescended testicle and 
expressed disappointment with the end results secured. The operations 
were conducted according to the principle of Bevan; in some cases, the vessels 
of the cord, with the exception of the artery accompanying the vas itself, 
were dissected in order to permit the necessary lengthening of the cord. 
Coley in a paper two years ago expressed disappointment with the end results 
of the operation. The operation under discussion devised by_ Torek has 
been employed in 64 cases reported from the Lenox Hill Hospital in New 
York with satisfactory results. The speaker regarded Doctor Meyer’s con- 
clusions as ambiguous, in that he states that all the patients were satisfied with 
the results obtained and yet he admits that only 35 cases were followed to a 
logical conclusion. The results in these cases, however, were satisfactory. 
This is a higher percentage than usual. Meyer thinks that the second stage 
of the operation should be undertaken five or six months after the first, it 
is his opinion that from three to five months are necessary to insure the cord 
against final retraction. 
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Du. John* H. Jorsox remarked there is no reason to be dissatisfied 
with the results of the Bevan operation in the majority of cases. The 
speaker has been following the development of this operation for a number 
of years and has been amused by the change of ground taken by certain 
men as to the finer details of the operation, l ie considered it a mistake to 
divide the spermatic artery and vessels of the pampiniform plexus before 
puberty, when everything would seem to indicate the necessity for con- 
serving the blood supply. One very necessary step consists in lengthening 
the cord bv anatomical dissection and severing of all the fascia: included in it. 
Davidson advised following the vas deferens into the extraperitoneal space, 
and abolishing its curve over the peritoneum. A still more useful develop- 
ment was the contribution whereby the spermatic artery was followed up 
and freed behind the peritoneum, its shortness being the main obstacle to 
bringing the testicle down. There have been very amusing suggestions for 
correction by traction, such as a suture through the testicle and scrotum 
with a rubber band attached to it and attaching the rubber band to a child’s 
toe so that constant traction would correct the condition. Any attempts 
to retain the testicle in position by suturing it to the bottom of the scrotum are 
futile, unless tile cord has been properly lengthened. In only a few cases 
has it been found impossible to bring the testicle well below the spine of the 
pubes. It it is gotten there and if the external ring is made small enough, 
it will stay outside the canal. 

Du. A. P. C. Asiturusr remarked that no one has mentioned 
Ombredanue’s operation. This procedure is popular in France but is not 
followed much in this country. It is based on the principle that if the 
mountain will not go to Mohammed, then Mohammed must go to the moun- 
tain. It consists of an inguinal incision and dissection, as usual, and then 
the making of an incision in the opposite side of the scrotum, and drawing 
the testicle through this buttonhole to the other side of the scrotum. The 
testicle is fixed to the septum, and the opening in the septum is reduced in 
size by sutures, so that the testicle will be unable to draw back again. If 
the testicle will not reach the scrotum, the scrotal septum is pulled up to the 
testicle at the external ring; but gradually the testicle is drawn down during 
convalescence. If the condition is bilateral, then the right testicle is placed 
m the left scrotum and the left testicle in the right scrotum. The speaker 
never had much success with the ordinary operation, in making the testicle 
stay down where it belonged, but since using Ombredanne’s method he has 
found the testicle stays well down in the scrotum. Doctor Ashhurst has 
done the double operation upon one patient only, but the testicles seem to be 
staying down nicely. The patient and his parents are entirely satisfied with 
the result. It is a simpler operation than the method described by Doctor 
Taylor, being done at one sitting ; and as far as he knows the procedure has 
been found to accomplish the desired result. 

Dr. K. P. A. Taylor remarked that Doctor Meyer in reporting his cases 
pointed out that the operation was not to be considered one of traction. 
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Keetly had described a similar incision several years before, using a longi- 
tudinal instead of an oblique incision and suturing the testicle to the fascia 
lata under tension. In the present instance, emphasis was placed upon the 
importance of very high dissection of the cord, complete separation of the 
vas from the spermatic vessels and pursuit of the vas as close to its termi- 
nation as possible and following of the vessels of the cord to at least two and 
one-half or three inches retroperitoneally — as far as could safely be accom- 
plished. This is not in any sense an attempt to lengthen the cord by traction ; 
it is simply an attempt to hold the testicle in place until such time as the 
structures become accustomed to their new position. 

DEFORMITIES OF THE MANDIBLE 

Dr. Robert H. Ivy presented two patients with deformities of the 
mandible. 

Case I. — A boy, fourteen, who when eleven months old fell out of a 
baby coach, after which it was seen that he had bruises on the left side of 


lr,; 

|:V\r 




Fig. i. — P rofile view before operation showing 
retrusion of skin. 


Fig. 2.— Deviation of chin to left. 


the face. An abscess developed in the temporal region shortJy af ter the 
accident, but no bone was exfoliated. As he has grown older his parent 
have noticed that his lower jaw has not grown straight. . a 

Examination on November 30, 1926, showed with the mouth , 

deviation of the chin to the left side, with a rounded appearance ot d 
side of the face and flattening of the right side. (Pig. 2 .) Thgupp > * 
teeth protruded far in advance of the lower, and the ch 1 
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retruded. (Fig. i.) The patient could open the mouth to about the normal 
extent, indicating no lesion of the mandibular joint, but the whole lower jaw 
and teeth swung toward the left on opening. ( Fig. 3.) The distance from 
the left mandibular condyle to the sym- 
physis menti was about 2 cm. less than that 
from the right condyle to symphysis. The 
X-ray showed no evidence of a lesion of 
the condyle. The left ascending ramus 
appeared to he thicker and shorter than 
normal. 

The appearance of the hoy’s face was 
typical of that seen in cases of unilateral 
ankylosis of the mandibular joint occurring 
in early childhood. The absence of anky- 
losis made probable a diagnosis of old frac- 
ture of the left ascending ramus somewhere 
below the joint with shortening and good 
union. This case bears out my observation 
that ankylosis is only to be feared in frac- 
tures involving the joint and head of the 
condyle, and that in fractures through the 
neck of the condyle and below, it is unneces- 
sary to take any steps to avoid ankylosis, 
although with union, lateral deviation of the 
chin from shortening may occur. 

The problem in this particular case was to lengthen the left side of the 
mandible bringing the chin to its normal position forward and medially, 
and by this at the same time to correct the malrelationship of the lower dental 

arch with the upper. This was 
accomplished by section of the 
left side of the jaw, allowing 
the chin fragment to be drawn 
forward, and subsequent fill- 
ing of the gap thus produced 
by means of a bone graft. The 
first molar teeth having been 
previously lost by caries, this 
edentulous region seemed to 
be the most favorable site for 
the section. Before the 
operation, wire arches were 
attached to the upper and 
lower teeth to provide for 
fixation in the corrected posi- 
tion. December 10, 1926, 

under ether anaesthesia, small 
skin incision was made at the 
left lower border of the man- 
dible beneath the first molar 
region, and a Gigli saw was introduced on the lingual side of the bone until 
one end protruded into the mouth. By this saw the bone was divided verti- 
cally, thus permitting the chin to be pulled forward and to the median line, 
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Fig. 4. — Radiograph showing gap in mandible after 
osteotomy. 



Fig. 3. — Deviation of jaw to left on 
opening mouth. 
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bringing the teeth into approximately correct occlusion. The teeth were then 
fixed in occlusion by means of wires connecting the upper and lower arches. 
The external incision healed by primary union. After twelve weeks of fixation 
in this manner the mucous membrane had thoroughly healed over the site of 
the osteotomy and the X-ray showed a gap of 2 cm. in the mandible caused 
by drawing forward the chin. (Fig. 4.) March 11, 1927, under ether-oil 
colonic anaesthesia, the gap was exposed by an incision beneath the border 
of the jaw, the bone ends were freshened and three flexible strips of osteo- 
periosteal graft from the left tibia were laid between the fragments. The 
wound was closed without drainage and healed with no complications. (Fig. 



Fig. 5. — Profile after operation. Chin has been Fig. 6. — Chin restored to median lines, 

drawn forward. 


7.) Union was found to be complete in 12 weeks and the wire fixation 
was removed from the teeth, which then maintained their proper relations. 
The chin stayed in its forward and median position (Figs. 5 and 6), and 
. there was no interference with opening and closing of the mouth. There 
remained a flattening of the right side of the jaw, which was made more 
symmetrical by laying over its outer surface a strip of osteoperiosteal gralt 
from the right tibia, on July S, 1927. Examination at the present time shows 
great improvement in the appearance of the face and in the relationship of 
the teeth for mastication. Further correction of the malocclusion can be 
brought about by orthodontic means. 

Particular attention to the correction of this type of deformity has been 
given by V. P. Blair and V. H. Kazan jian in this country, and by A. Limbeig, 
Leningrad, A. Lindemann and C. Bruhn, Dusseldorf, and PI. Pichler, Vienna. 

Case II. — A man, twenty-eight, July 20, 1924, met with a very serious 
automobile accident, sustaining comminuted fractures through the body 0 
the mandible on both sides. Loss of bone by sequestration left ultima e 
healing with about 2.5 cm. loss of substance on each side. During the perio 
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of healing, collapse of the symphysis was prevented by fixation of the upper 
and lower teeth with interdental splints. This part of the treatment was 
carried out by Dr. Joseph D. Eby, of New York. In August, 1925, he 
had a double 'iliac grafting operation in New York. The graft on the left 
side exfoliated, while that" on the right underwent some absorption and did 


not bring about union. 

On May 20. 1926. examination showed the symphysis portion of the 
mandible to' be freely movable, with a gap in the left side of the body about 
2.5 cm. long. O11 the right side the X-ray showed the partly absorbed 
remnant of an iliac graft without union to the mandibular fragments. Even 
though the lower teeth were held in relation to the upper by splints, some 
retrusion of the chin was visible externally owing to slight backward dis- 
placement and to alrophv of overlying soft tissues. Hollows in the soft 
tissues were also visible externally over the ascending ramus on each side. 

May 2i. 1926, under ether-oil colonic amesthesia, through a skin incision 
beneath the lower border of the mandible on the left side, the gap in the 


bone was exposed, the ends of the 
bone fragments were freshened and 
a graft from the crest of the left 
ilium was laid in the defect, with its 
ends in good contact with the man- 
dibular fragments, being attached to 
the latter by means of soft brass 
wire sutures. The wound was closed 
without drainage. On the right side, 
a similar incision was made and scar 
tissue over the remnants of the old 
iliac graft and the mandibular frag- 
ments was dissected out, exposing 
fresh bone surfaces. The partly 
atrophied graft was not removed. 


Fig. 7. — Radiograph showing gap in bone filled by 
osteoperiosteal graft. 



The fresh hone surfaces were then 


overlaid with three strips of osteoperiostium from the right tibia, and the 
wound was closed in two layers without drainage. Doctor Eby’s splints were 
left in position for three months, fixing the upper and lower teeth together. 
At the end of this time firm bony union was found on the right side. On the 
left side some motion was still present at the posterior end of the iliac graft 
and the latter was reenforced by a strip of osteoperiosteum from the left 
tibia, laid over it. After two more months of fixation by the interdental 
splints, the latter were removed and firm union on both sides was found. 
The function of mastication was quickly restored as motion was permitted. 
There still remained the retrusion of the chin and the hollows over the pos- 
terior portion of the mandible. In November, 1926, the prominence of the 
chin was restored by a piece of costal cartilage suitably shaped and inserted 
in contact with the anterior surface of the symphysis through an incision just 
beneath the point of the chin. Uncomplicated healing followed. February 
25, x 9 2 7- the hollows over the ascending rami were plumped out by embed- 
ding strips of fascia lata from the left thigh into subcutaneous pockets. 

The nature of this man’s occupation (life insurance) demands a good 
personal appearance. Though perhaps physically able to gain a livelihood 
after union of the mandibular fragments, it was only after the cosmetic chin 
operation that his morale was sufficiently restored to enable him to return to 
his work with full confidence. 
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The caseis somewhat unusual in that we were obliged to transplant tissue 
from four different sources. 

MASSIVE COLLAPSE OF THE RIGHT LUNG FOLLOWING NEPHRECTOMY 
FOR LEFT-SIDED HYDRONEPHROSIS 

Dr. Leon Herman reported the case history of a lad of seventeen years, 
who had an initial attack of left-sided renal colic three years ago. Since that 
time he has had six attacks, the last one June, 1927. He was admitted to the 
Pennsylvania Hospital, September 22, 1927. There has never been gross 
haematuria. A cystoscopic examination was made on the day of admission 
with the following findings : 

The urethra is small, admitting only a Number 18 F. scope. The bladder 
is tolerant and of large capacity. There is a deformity of the trigon which 
in the absence of scarring is in all probability of congenital origin. The left 
urethral orifice is normal in appearance but is small and displaced upward 
and to the left. The right ureteral orifice is in the midline of the bladder. 
The vesical mucosa is normal throughout. The interureteric bar is greatly 
thickened and there is marked generalized trabeculation present. There is an 
extraordinary deformity of the outlet due to the intravesical invasion of the 
prostate gland. The cystoscopic appearance of the sphincteric margin is that 
of an aged man with marked benign hypertrophy of the prostate — there being 
a deep anterior cleft but no signs of median bar of lobe formation. The 
gland by rectum is small, soft and smooth. A Number 5 catheter met with 
an obstruction at the level of the left uretero-pelvic junction. This was 
easily overcome and the catheter entered a large hydronephrotic sac from 
which 160 c.c. of clear urine was aspirated but the sac was not emptied. 
This urine was normal and sterile. The differential functional studies showed 
a faint trace of the dye in sixteen minutes and less than five per cent, in 
one-half hour. The right kidney was normal and apparently supporting 
life unaided. Following this instrumentation which included the production 
of a pyelogram, the patient developed abdominal pain and distention, a large 
tender mass in the region of the left kidney, fever, leucocytosis and vomiting. 
The pyelogram had been made after injecting 75 c.c. of twenty-five per cent, 
sodium iodide solution, the strong solution having been used in the belief 
that it would diffuse through the contents of the sac and give a more detailed 
picture. September 26 a catheter was introduced into the left kidney and 
ten ounces of cloudy bloody fluid aspirated. This contained forty-five pus 
cells to the high power field and a non-hjemolytic staphylococcus was cultured 
from the fluid. The catheter was retained in the kidney for several days for 
drainage and the patient rapidly improved. 

October r, nephrectomy was performed under ether anaesthesia. The pre- 
operative diagnosis of hydronephrosis due to an anomalous vessel crossing 
the ureter was not confirmed, but the upper ureter crossed a band of fibrous 
tissue which in all probability contributed to. the obstruction. I he patient 
was cyanotic from the outset, and when the adherent kidney was freed from 
the discharge and opened during the procedure the condition of the patient 
became alarming. The operation was completed quickly and after stimulation 
with atropine and subcutaneous salt infusion he reacted. After being Rep 
in the operating room for one hour after the conclusion of the^ operation, 
conditions were entirely satisfactory. The convalescence was uninterrupte 
until October 3, when the patient complained of pain in the right chest an 
dyspnoea. There was some cough with blood-tinged sputum and it was 
found that expansion of the right chest was very limited, die physical 
examination revealed consolidation of the right lung and hyperresonance 0 
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the left one. The heart was displaced far to the right. X-ray examination 
confirmed the clinical diagnosis of massive collapse of the lung. The patient 
was treated expectantly; no bronchoscopic examinations or treatment being 
employed. Recovery was uneventful and the patient was discharged Novem- 
ber i. X-ray examination at that time showed the lung to be normally 
expanded. 

Du. C. F. Mitchki.l said that it is always a grave question in such cases 
whether or not to use the bronchoscope. It is a temptation to leave them 
alone in the hope that they will get well, but there is no doubt that they are 
benefited by bronchoscopic treatment and recover sooner if this sticky mucus 
is removed. 

Dr. D. B. Pfeiffer said that Saute, of St. Louis, recently reported that 
lie had been successful in clearing up collapse of the lung by the simple 
expedient of rolling the patient onto the unaffected side and having him cough. 
In several cases reinfiation of the collapsed lung occurred within a few 
minutes in very dramatic fashion. This is a simple measure, almost always 
practicable and is worthy of extended trial. It is noteworthy that the atelec- 
tasis in Doctor Merman’s case occurred on the contralateral side from the 
lesion which seems to be the invariable rule in operations upon one kidney. 
The significance of this seems to lie in the fact that collapse occurs in the 
dependent lung; the operative and frequently the post-operative posture 
being the lateral one. Scott and Joelson, in the last issue of the Archives 
of Surgery, have reported a case in which massive collapse occurred in the 
same patient following successive operations for bilateral renal calculus. In 
each case collapse developed in the dependent lung. Whatever influence may 
be ascribed to nervous reflexes in the development of this curious condition, 
it is certain that the dependent position favors both venous and capillary 
congestion and bronchial occlusion by retained secretions. The reverse posi- 
tion, therefore, has much to recommend it in both prevention and cure. 

OPERATIVE RELIEF OF EXTRA-UTERINE PREGNANCY 

Dr. He xry P. Brown, Jr., read a paper with the above title, for which 
see page 581. 

Dr. John M. Fisher said that very early in an ectopic pregnancy, as 
early as four weeks, blood can be found extravasated into Douglas’ pouch ; 
and when in doubt as to diagnosis an incision can be made in the posterior 
cornu, and if blood is found, it is a strong evidence of the existence of ectopic 
pregnancy. Another thing to which Doctor Brown did not call attention is 
the tenderness of the cervix which is found as a rule in cases of unruptured 
ectopic pregnancy. Quite frequently, we find such a condition present at 
the third or fourth week. Another feature is that pulsation of the uterine 
artery on the pregnant side is much more distinct than on the opposite side. 
Since accurate diagnosis of the location of rupture cannot be made, Doctor 
Fisher feels that the best thing in ruptured extra-uterine pregnancy is. to do 
an immediate operation. Regarding the giving of blood transfusion or 
intravenous injections before operation, he thinks this is a mistake; if there 
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is a bleeding point in the abdomen, the vessels are filled the more the bleeding 
increases. If given at all, the best time is just before operation is begun and 
then by the time the surgeon gets into the abdomen, the transfusion will have 
been given without detriment to the patient. A-s to leaving blood in the abdo- 
men following operation, this is quite the proper thing to do. It avoids 
unnecessary delay in getting the abdomen closed ; the sterile blood is absorb- 
able and aids in the patient’s recovery. 

HARELIP AND CLEFT-PALATE 

Dr. Warren B. Davis read a paper entitled “ A Study of 425 Consecu- 
tive Harelip and Cleft-Palate Cases,” for which see page 53.6. 

Dr. R. PI. Ivy said that his experience with this work is limited as com- 
pared to the essayist, covering not more than a hundred cases. He can recall 
at least three colored children in his series, as compared to only one recorded 
by Doctor Davis. This is accounted for by the fact that most of his work 
has been done at the Polyclinic Plospital, where a large proportion of negroes 
are seen. Doctor Davis brought out an interesting observation bearing on 
heredity, which the speaker had not seen mentioned elsewhere, viz. : the large 
proportion of cases where collateral members of the family lacked maxillary 
second incisors. Doctor Davis mentioned three cases in his series in which 
the lip and palate cleft was accompanied by pits in the lower lip. The 
speaker has observed these in at least a dozen cases. Enlarged thymus is not 
infrequently found in babies with clefts of the lijo and palate, and of course 
adds to the operative risk. Attention is called to this in a recent paper by 
J. A. Henske, of Omaha, in the Journal of American Medical Association, 
November 12, 1927, page 1666, who advocates routine X-ray examination, 
for this condition. Pre-operative X-ray examination for enlarged thymus in 
cleft lip and palate cases is also routinely carried out in the clinic of Lyons, 
of Ann Harbor. One enlarged thymus has occurred in the last four cases 
in Doctor Ivy’s clinic. 

Regarding the technical procedures, the time of operation suggested by 
Doctor Davis for the various types of deformity is in accord with the general 
opinion, i.e., to close the anterior part of the cleft in the lip and alveolus 
before three months of age, and the posterior part from eighteen months 
to two and a half years of age. Closure of the lip alone in most cases 
will take care of the cleft in the alveolar process without making a greenstick 
fracture or putting wire through this portion of the bone. If extreme care 
be not used in bringing back the protruding premaxilla, either in single or 
double cleft, it is apt to be carried too far back, with resulting flat uppei 
lip. Where a V-shaped piece of the vomer is removed in double cleft wit 
protruding premaxilla, rotation is apt to cause the incisor teeth after eruption 
to project backward instead of downward and slightly forward. The spea e 
prefers to slide the protruding bone downward and backward without rotation. 
He has not found that on-end mattress sutures for the mucoperiosteum o 
the hard palate cause sloughing, but rather favois union by blinking 
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raw surfaces together. In bringing the horizontal bony plates of the palate 
together, the speaker wished to ask how the holes through the bones for intro- 
duction of the wires were made. 

Du. W. B. Davis remarked that there are many points which show the 
individual differences in operative technic. Doctor Ivy’s experience with the 
mattress sutures differs from his; also the different types of cases in the two 
series. In regard to rotation of the premaxillary bone, the speaker is careful 
not to remove too large a section and estimates the base of a triangle just 
sufficient to allow the rotation necessary. In one case seen several years ago, 
in which an attempt had been made to repair the lip deformity, the incisor 
teeth were going through the upper lip; that is the other extreme. The suture 
through the bony flaps is another advantage in the two-stage operation. Some 
years ago Doctor Davis tried the method of Rowe who advocated operation 
in one stage; he had little drills and put the sutures through with small 
straight needles and a specially devised needle holder. It is surprising how 
much these pieces of bone soften up in one week, as shown by the two-stage 
operation. Now the speaker uses a curved needle and carries the wire 
through from one side and catches it with a specially devised hook like a 
crochet needle on the opposite side. 



TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

Stated Meeting Held December ig, ig2j 
The President, Dr. Frank S. Mathews, in the Chair 

EMPYEMA FOLLOWING PNEUMOTHORAX THERAPY 
FOR TUBERCULOSIS 

Dr. Harold Neuhof presented a man, forty-six years old, who had 
been the subject of a widespread pulmonary tuberculosis of the right side 
that began seven years ago. Pneumothorax therapy was employed for two 
and a half years. The patient did very well; the sputum became scanty 
and free from tubercle bacilli and he has remained' apparently well of his 
tuberculosis up to the present time. About three years ago there suddenly 
began severe pain in the right chest and the expectoration of a large amount 
of pus. Since that time the sputum was profuse, averaging about two cups 
daily, not foul, and was brought up with very little effort. About three 
months before he came under the reporter’s observation, he had some grippe- 
like manifestations, since which time the sputum has become more profuse 
and thicker. It then became necessary for him to empty the cavity by leaning 
over the bed three or four times a day. There was vomiting with cough 
efforts. The patient could not lie on his left side and there was progressive 
deterioration in his general condition with loss of about ten pounds in weight. 
Sputum examined now, as before, was negative for tubercle bacilli. 

When the patient came under observation, June 15, 1927, he was obviously 
considerably emaciated, had slight dyspnoea, and was constantly coughing 
with the expectoration of pus. Examination of the chest showed pronounced 
retraction of the right side with almost imperceptible respiratory excursion. 
Percussion note was flat throughout. An X-ray plate of the chest showed the 
heart and trachea drawn over to the right side; no evidence of pulmonary 
involvement on the left, and the dense parietal shadow of a chronic empyema 
cavity. The empyema reached from the base of the mid-axilla. 

The first operation, performed soon after the patient had been seen, con- 
sisted in the free resection of two ribs over the axillary portion of the 
empyema with widespread freeing of the parietal membrane. This was 
dense, greatly thickened, fixed, but could be separated from the inner surface 
of the ribs by sharp and blunt dissection. After it had been freely mobilized, 
a considerable dead space remained. It was filled anteriorly by a flap made 
from the pectoralis major and posteriorly by a flap made from the latissimus 
dorsi. The soft parts and skin were sutured without drainage. 

After this operation, the amount of sputum rapidly diminished, and at the 
time the patient was discharged from the hospital, one month after operation, 
the sputum was greatly reduced in amount. He did well for a while, ^t 
about another month more profuse expectoration of pus began and the clai y 
amount increased progressively, although it never reached the quantity 
existed before operation. The patient was therefore re-admitted to ie 
pital four months after the first operation. Lipiodol was mjecte in 0 
empyema cavity and demonstrated that the space was smaller than a p 
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viously existing, hut also showed a free communication with the bron- 
chial tree. 

At the second operation, it was determined to attempt a wide resection of 
the parietal membrane. Obviously all could not be removed, but at the same 
time it was thought a free removal would offer the best outlook for an 
approximation between the soft parts of the chest wall and visceral mem- 
brane. Operation was performed under local anaesthesia about five months 
ago. It consisted in a vertical incision carried across the pectoralis major and 
down toward the mid-axilla. Large sections of the third, fourth and fifth 
ribs were removed. The dense parietal membrane, widely exposed, proved 
to be an inch or more in thickness and was resected down to a thin shell of 
more pliable tissue directly upon the empyema cavity. The cavity itself was 
entered in several places. The result of this excision was a flapping mem- 
brane capping the empyema cavity. Into the space left after excision of the 
pleura, the margins of the divided pectoralis major were turned. Soft parts 
and skin were closed. 

The patient did well for three days after operation and then began to run 
temperature with increasing pulse rate and dyspnoea. He was treated with 
the tentative diagnosis of pneumonia. After ten days temperature gradually 
subsided, and the sputum that had already greatly diminished in amount was 
reduced to a half to one ounce daily. In another two weeks the sputum was 
very scanty, and then completely disappeared. There has been no return of 
purulent expectoration up to the present time. Considerable serum accumu- 
lated in the dead space of the wound and this was treated by repeated evacua- 
tion and compression dressings. The soft parts gradually were drawn in to 
fill the dead space, so now there is a deep depression in the operative field. 
The patient has gained gradually in weight and strength, feels well and has 
returned to his occupation. 

RECURRENT CARCINOMA OF CHEST WALL FOLLOWING MASTEC- 
TOMY. RESECTION OF CHEST WALL WITH FASCIAL GRAFT 
FOR THE PLEURAL DEFECT 

Doctor Neuiiok presented a woman, fifty-eight years of age, who eight 
years ago presented a typical recurrent carcinoma of the chest wall at the 
mesial end of an operative scar. The operation had been done ten years 
before, and although data could not be obtained, it had obviously been a 
radical one for carcinoma. The mass was sessile ; the overlying skin adher- 
ent; it was about one and a half inches in each diameter and fixed to the chest 
wall. The second and third ribs and the intercostal tissues near the costo- 
chondral junctions were involved. At operation, under intrapharvngeal anes- 
thesia, the second and third ribs were divided beyond the lateral aspect of the 
tumor. The parietal pleura was stripped away toward the tumor and was 
then found to be adherent to the deep surface of the neoplasm. The free 
pleural cavity was therefore entered and the chest wall freely sacrificed around 
the neoplasm. The internal mammary vessels were secured above and below, 
and the removal of the portion of the chest wall bearing the tumor was com- 
pleted by carrying the dissection through the second and third rib cartilages. 
A sheet of fascia lata about three inches in each diameter was detached from 
the thigh and fixed into the pleural gap by four sutures of fine catgut. 
Continuous sutures then approximated the pleural margin to the margin of 
fascia. As the last sutures were placed, the intrapharyngeal pressure was 
increased in order to bring the lung up to the surface. A wet compress was 
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then placed over the graft in order to control any air leakage that might 
occur. The skin was then freely mobilized and carefully closed as the wet 
compress was withdrawn. 

There was no air leakage and no pneumothorax after operation. This 
was confirmed by a series of post-operative X-ray pictures. 

The patient has remained well since operation. There has been no inter- 
ference with pulmonary mobility. A recent X-ray examination of the chest 
was negative. The operative field is occupied by mobile skin overlying a 
rigid membrane continuous in contour with the chest parietes. On coughing 
or straining this membrane is resistant and does not bulge. 

Dr. Joseph Wiener said that twenty-two years ago he amputated the 
left breast of a lady for carcinoma and she remained free from the disease 
for ten years. She then came back with a scirrhous carcinoma of the other 
breast, far advanced. It was removed but there was recurrence in the scar 
within a month and this included the chest wall. The case seemed hopeless 
but the speaker did a radical secondary operation and during the eleven years 
that have since elapsed she has remained entirely free from any further 
recurrence. 

INFECTED CONGENITAL CYST OF LUNG IMPROVED BY 
MARSUPIALIZATION AND DRAINAGE 

Doctor Neuhof presented a woman, thirty years old, who came under 
his observation at Montefiore Hospital one and a half years ago. The history 
was of a year’s duration with slight cough and expectoration. These mani- 
festations continued for six months. There then occurred a sudden onset 
of fever, chill, pain in right chest and more active cough with more profuse 
expectoration. A diagnosis of right-sided pleurisy was made. Fever and 
other manifestations continued for a few clays and then the acute symptoms 
subsided. For six months, however, there has been almost continuous cough 
with expectoration of small quantities of mucopurulent sputum. On admis- 
sion to the hospital the appearance of the patient suggested suppuration of 
long standing. There was a large area of dulness to percussion in the lower 
right chest posteriorly with almost absent breathing. These physical signs 
suggested an empyema near the mediastinum. The X-ray picture disclosed a 
dense homogeneous shadow in the lower right chest arising broadly from 
the. .region of the mediastinum. This free margin was smooth and globular, 
and those who saw the plate believed the condition either a mediastinal 
abscess, or an empyema at the mediastinum. An aspiration was clone and 
purulent material was withdrawn, which was found to be sterile on cultuie. 

The first operation was performed on June i, 1926. Under local anaes- 
thesia, sections of the eighth and ninth ribs close to the midline were fieey 
removed subperiosteally. The pleura was stripped away in order to enter 
the mediastinum. The latter was exposed with negative findings. It was, 
therefore, assumed that the lesion was an encapsulation of pleural pus. _ 0 
adhesions were noted through the unopened pleura, the lung surface movin^ 
freely. On the assumption of a lung abscess, the pleural cavity was °P el j^ 
and the surface of the lung examined. A well-defined hemispnenca u & 
of the lower lobe was then noted. This part of the lobe was pac _ e 0 
the remainder of the pleural cavity and the wound packed. Aspiration u 
done and pus obtained. Spreads and cultures were again found to be st 
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At the second stage operation, eleven days after the first, the lung was freely 
entered until pus was encountered at a depth of about an inch. A large 
amount of pus was withdrawn by suction, and it was then found that the 
cavity, occupying a good part of the lower lobe, presented an absolutely 
smooth wall. * Part of this was excised for diagnosis. Digital exploration of 
the cavity disclosed the wall of a bronchus on its mesial aspect. The rings in 
the bronchial wall could be felt through the thin overlying membrane of cyst 
wall, but there was no direct connection between the bronchus and cyst. The 
lung at the site of entry into the cyst was sutured to the soft parts of the 
incision in order to bring the cyst nearer the surface. A tube was inserted. 

A microscopic examination of the wall of the cyst showed it to be lined 
by ciliated epithelium of bronehiogenic character. 

The immediate post-operative course was satisfactory. There was gradual 
diminution in the amount of the secretion and shrinkage in the size of the 
cyst, as determined by measuring the fluid and by filling it with sodium 
bromide solution and X-raying thereafter. Cough and sputum have entirely 
disappeared. General condition progressively improved. The cavity now 
holds ten to fifteen cubic centimetres of fluid and a fine tube is left in place 
as a safety valve. 

LOBECTOMY FOR BRONCHIECTASIS WITH BRONCHIAL FISTUL/E 

Doctor Neuiiof presented a woman, now twenty-five years old, who 
had had a series of operations on the chest wall and lung that began when she 
was two years old. The first operations in 1903 and 1904 consisted in rib 
resection for empyema and drainage for abscess of lung. A large cavity 
remained and subsequent operations were apparently undertaken in order 
to reduce the size of this cavity. These were operations carried out when 
she was twelve years old, at the age of fifteen and at the ages of eighteen and 
twenty. At these operations rib resections were the essential part of the 
procedure. For many years there has been a profuse mucoid discharge from 
the wound, estimated at a cup or two daily. As long as the patient can 
remember, the wound has wheezed upon straining or coughing. Other than 
the usual manifestations of colds, the patient has had no cough and no expec- 
toration. Her general health has been good and she has withstood the various 
operative procedures without any difficulty. 

The patient first came under the reporter’s observation in November, 
1925. She was a well-nourished, well-developed young woman and the physi- 
cal examination was negative, except for the chest condition. There was 
marked asymmetry of the chest with sharp scoliosis to the left of the mid- 
dorsal spine. There were numerous scars over the back, representing the 
removal of large sections of most of the ribs. The thoracic cage was almost 
completely gone over the left postero-lateral aspect of the chest. In the midst 
of scar tissue was a large triangular space covered by smooth, red, velvety, 
mucous membrane, broadest at the base and narrowing toward the top. This 
smoothly lined cavity appeared to represent an empyema space. On its 
mesial surface were numerous bronchial fistuke from which air and profuse 
mucoid material escaped upon any straining effort. In the region of the 
bronchial fistuke, cardiac pulsation beneath the velvety membrane was obvious, 
and the finger placed here gained the impression of an almost direct impact 
from the left ventricle. The X-ray of the chest showed an almost complete 
obliteration without any lung markings being visible. At the first operation, 
November 24, 1925, an attempt was made to cover the region of the bronchial' 
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fistulas with a. skin-muscle flap. 1 his was dissected free from the posterior 
part of the wound with great difficulty because of extreme vascularity. Each 
short incision was accompanied by active bleeding from arteries and veins 
so that numerous’ haemostatic sutures had to be passed. An attempt was 
made to mobilize the tissues about the bronchial fistulas, but this had to be 
discontinued because of excessive bleeding. The skin flap was laid in place 
and the wound packed. The result of operation was some diminution in 
the size of the cavity, but no change in the local condition as far as bronchial 
fistulae and profuse discharge were concerned. 

The patient returned to the hospital, February 8, 1926, where an effort 
was made to mobilize the lung in the hope that the fistuke could be brought 
to the surface in a more favorable position for a subsequent effort at closure. 
At this operation, an incision anterior to the gutter in the chest wall was 
made. Here again numerous greatly enlarged vessels in the chest wall were 
encountered. After securing them, long sections of two ribs that had 
reformed after previous operations were freely excised. Under them a 
dense fibrous membrane was encountered. After this was traversed, surpris- 
ingly healthy lung tissue lay exposed. The adhesions fixing this part of the 
lower lobe were divided, chiefly by blunt dissection. With increased pharyn- 
geal pressure this lobe was found to balloon up in- an extraordinarily free 
manner, as if it had only been in that collapsed state for a relatively short 
period of time. More separation of the lobe was carried out until the lung 
expanded sufficiently to obliterate a large part of the empyema cavity. The 
incision was then closed. 

After operation, forced breathing exercises were carried out and it was 
found that the lung expanded enough to thoroughly obliterate the dead space. 
At the time of discharge from the hospital, the bronchial fistulae were much 
more superficial but discharge from them was as profuse as before. The 
patient returned to the hospital, January 3, 1927, with the request that a 
radical operation be attempted in order to obtain a cure. Examination 
showed that the lower lobe of the lung expanded well, partly obliterated the 
empyema space, but that the discharge from the bronchi was quite as profuse 
as before. 

At operation the old scar of the chest wall was freely incised upward to 
lay open widely to inspection the visceral surface of the cavity. There were 
seen a series of dilated, open-mouthed bronchi extending from the upper 
limit of the operative field (which proved to be the upper limit of the lower 
lobe) downward a distance of about 12 cm. These fistulx could be roughly 
divided into two groups, an upper one, near the interlobar incisure, and. the 
lower close to the surface of the diaphragm. A trabeculated, glistening 
membrane covered the surface of the lung between these fistulae. The latter 
were about twenty in number. The lower lobe was densely adherent to the 
remains of the chest wall posteriorly and, on the mesial aspect, intimately 
attached to the postero-lateral aspect of the pericardium. The lobe shadec 
almost imperceptibly into the adjacent portion .of the upper lobe. Its lower 
limit was almost indistinguishably continuous with the diaphragm. During 
the course of the lobectomy the bronchi were found dilated and thick-wa ec 
and contained muco-pus or pus. 

As noted above, the first step of the operative procedure was to sp 
open the old scar tissue in the chest wall for adequate inspection. Keiativei) 
little bleeding occurred and this exposure without any rib resection sum 
for the removal of the lung. The first step was an effort to peel away, tne 
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lobe from the remains of the posterior chest wall. In doing this the anterior 
surface of the bodies of the vertebra.* were exposed and the midline was 
passed without gaining much mobilization. No further effort was made at 
freeing the lolx* at this direction. The next effort was to find a separation 
between the lobes. This was very difficult, and lobectomy was begun with 
partial inclusion of the upper lobe with series of chain sutures that were 
placed. The procedure was to include pulmonary tissue in a stout suture, 
apply a clamp, and divide pulmonary tissue between clamp and suture. Such 
sutures were applied one after the other, working from the general region of 
the hilum and above the uppermost bronchial fistula?. In this manner the 
upper part of the lobe could be largely detached. An effort was then made 
to free the lower part of the lobe. This at first could not be accomplished 
because no line of cleavage from diaphragm could lx found. Active bleeding 
occurred which was only partially controlled by sutures. It was obvious that 
an adequate operation could not be carried out unless the lower lobe could 
actually be freed from diaphragm. Accordingly, another effort was made by 
sharp dissection, and a plane of cleavage was found through the dense cica- 
tricial tissue that bound the lobe to diaphragm. The lobe could then be freed 
here, largely bv blunt dissection, and tire hilum was thereby freely exposed. 
It was intimately adherent, and could not be detached in part, from the peri- 
cardium. Therefore, a number of pedicle sutures were passed through the 
dense scar tissue on the posterolateral surface of the pericardium, and this 
portion of the hilum was thereby freed. The remainder of the hilum was 
transfixed by stout chromic sutures in chain series and the lobe was thereby 
freed and removed. Operation had been conducted under intrapharyngeal 
ana;sthesia, which was now raised as the wound was partly closed. The 
pedicle sutures were left long and the wound lightly packed with iodo- 
form gauze. 

The specimen consisted of a lobe that was partly fibrous but partly 
aerated, traversed by thick-walled, dilated bronchi containing muco-pus. 
Microscopic examination showed bronchiectasis with interstitial and suppura- 
tive pneumonitis. 

The immediate post-operative course was characterized by dyspnoea. This 
gradually subsided and the patient was convalescing on the tenth day of 
operation. The chromic ligatures around the pedicle disappeared by absorp- 
tion and the wound rapidly began to granulate. There was no fistula forma- 
tion from the bronchial stumps. The wound rapidly contracted in size, and 
at the time of discharge from the hospital was a clean granulating area. 

It is now one year since operation. The patient has remained in good 
condition and the local condition is a small patch of parietal membrane that 
had not been removed at operation. Slight secretion occurs from this, and 
at some future time it may be necessary to excise this patch to permit com- 
plete closure of the wound. At no time has there been a return of any 
bronchial fistulx. 

ANKYLOSIS OF KNEE FOLLOWING OSTEOMYELITIS 

Dr. James M. Hitzrot presented a young woman who was admitted to 
the New York Hospital on September 3, 1921, when she was fourteen years 
old, with an acute osteomyelitis of the right femur of three days’ duration. 
The onset was sudden and on admission the lower end of the femur and the 
region of the knee-joint were swollen, red and very tender. Temperature on 
admission was 104, white blood-cells 18,000, 88 per cent, polymorphonuclears. 
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At operation, September 4, by Doctor Farr, by an external incision a 
focus of infection was found on the posterior surface of the femur just above 
the external condyle. This was drained with a rubber dam September 1; 
the bone focus was more widely opened, and September 18, an abscess on the 
inner aspect of the thigh was opened and drained. 

September 29, both wounds were explored (Hitzrot) as the child’s con- 
dition was not satisfactory and a large abscess had appeared over the internal 
tuberosity of the tibia below the knee. About half of the circumference 
of the lower end of the femur was white and apparently necrotic, but had 
not sequestrated. The bone focus previously treated by Doctor Farr seemed to 
be draining properly. The superficial abscess was opened and drained. 

Frequent X-ray examinations thereafter showed an osteomyelitis of the 
lower end of the femur with considerable new periosteal bone, but no 
evidence of sequestration up to the thirtieth day after the onset. 

The cultures taken showed a pure culture of Bacillus coli on only one 
occasion (that taken at the first operation), all the others were overgrown 
by the Bacillus proteus. 

Throughout this period the wounds were treated by the Carrell-Dakin 
method. She left the hospital, with a granulating sinus, on her fifty-sixth 
day, with as yet no evidence of sequestration of the exposed and apparently 
necrotic shaft of the femur. 


Following her discharge from the hospital, the leg was allowed to become 
flexed to a right angle and was held in the flexed position and the child 
would not straighten it. 

She was readmitted December 13, 1921, and the leg straightened by 
adhesive traction and weight. This was unsatisfactory, and on December 15, 
she was given an anaesthetic and the knee brought to within 15 degrees of 
complete extension and the leg put up on a posterior moulded plaster splint. 
She was discharged January 14, 1922, with the leg straight and some motion 
in the joint on a splint and disappeared and only had some casual treatment, 
the details of which they could not determine. 

She returned March 13, 1922, with knee stiff and flexed to within 10 
degrees of a right angle. X-ray examination at this time showed a definite 
change in the knee-joint with proliferative changes about the condyles of 
the femur. The dead bone was showing evidence of demarcation. The leg 
was straightened by traction and gentle manipulation under an anaesthetic 
and put in a circular plaster which was bivalved and she was sent to the 
convalescent home at White Plains, March 30. 

She returned to the hospital thirty-four days later (May 3) with fever 
and an increase in the discharge from the outer sinus and the X-ray exami- 
nation showed definite sequestration of the dead bone. 

Operation: May 4, osteotomy with removal of sequestrum (5 cm. by 
1 cm.) from the lower end of the femur. Vaseline gauze packing followed 
by Carrell-Dakin. The wound healed rapidly and she left the hospital 
twenty-two days later with a knee brace to control the constant tendency 01 


the flexion at the joint. 

She was readmitted August 23, 1922, with the knee in about 20 degrees 
of flexion and stiff. An X-ray at this time showed an ankylosis of the knee- 
joint with the joint space poorly defined' and the cartilage apparent y gone 
from the femur and possibly the tibia. Under anesthesia the leg was cor- 
rected so that only about 10 degrees of flexion defornuty remanred and t 
leg was fixed in this position. The patella was united to the femur ana 
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considerable effort was necessary to correct the deformity. She was splinted 
in this position and disappeared. 

Three years later, July 25, 1925, she returned to the hospital with the 
knee ankylosed in about 10 to 15 degrees of flexion. All the wounds were 
healed and had caused her no trouble since she left the hospital three years 
previously. At this time her age was given as seventeen. This corresponded 
to the appearance of her epiphyseal line in the X-ray more nearly than the 
age fifteen, if she was eleven years old on her first admission. The X-ray 
examination showed practically an obliteration of the joint with bony fusion 
between the patella and femur and a complete disappearance of the joint 
cartilages. i! ! 1 

Arthroplasty was proposed and done, July 30, 1925, by the method pro- 
posed by McAusland, using a fascial graft from the opposite thigh to cover 
the lower end of the femur and reshaping the joint. The leg was put in 
circular plaster for five days and then in an extension splint (Thomas splint 
with knee attachment) and motion begun on the tenth day. She left the 
hospital in thirty-two days with about 20 degrees of motion in flexion in the 
joint. The joint was moved twice under anaesthesia and about the same 
motion obtained each time, but the patient meanwhile made no attempt herself 
to continue the motions and in the follow-up of January, 1926, was reported 
as unsatisfactorv and the case considered closed, as she refused to return. 

She returned one year later. January 26, 1927, with about 10 degrees of 
flexion and promised to continue treatment. Manipulation under anaesthesia 
was then done at repeated intervals of about six weeks and the leg flexed to 
about 10 degrees beyond a right angle. At present extension is practically 
complete, there is active flexion to a right angle and the knee is stable in the 
extended position with no lateral movement. 

The case is shown to present the difficulties to be met with in the recon- 
struction of a knee-joint and the late result in what promised to be an 
unsatis facto ry reconstruction. It is also shown to advocate the use of the 
method advised by McAusland which in the reporter’s hands has given results 
much superior to other methods. 

POST-TYPHOID OSTEOMYELITIS 

Dr. James M. Hitzrot presented a young man now thirty-one years 
old, who was admitted to the New York Hospital in May, 1915 (twelve years 
ago), with an ankylosis of the right knee and left shoulder following an 
attack of typhoid fever ten years previously (1905) when he was nine 
years old. 

During the fourth week of the disease he developed multiple abscesses 
with pus in the right knee and left shoulder. After a long convalescence he 
recovered with the knee stiff, in about 90 degrees of flexion and a stiff 
shoulder. When he entered the hospital there was a bony ankylosis of the 
right knee well shown in the X-ray. There was also an ankylosis of the 
left shoulder with evidences of erosion of the head of the humerus and the 
glenoid fossa and a fusion of these two surfaces which was probably only 
partially bony. There was marked atrophy of the right leg and a definite 
shortening of about eight inches in measurement in the leg due to lack of 
growth. He could not walk because of the flexed position of the knee, which 
increased the shortening of the leg. 

Osteotomy with resection and a correction of the deformity was done 
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May 21, 1915, and he was discharged in plaster with the leg in the corrected 
position, fourteen days after the operation. The fusion became solid in 
eight weeks and he was able to walk with a raise of three inches in the shoe. 
Since that time he has led an ordinary active existence with little trouble. 

November 21, 1927, he returned stating that recently his . left shoulder 
had begun to ache after use, and the motion that he previously had was 
gradually disappearing due to the pain. 

X-ray examination shows a progressive destruction of the head of the 
humerus and apparently an absorption of the bond between the humerus and 
scapula which possibly explains his pain and disability. 

X-ray examination of the knee shows a complete bony fusion. 

The case is shown to demonstrate a complicating lesion of typhoid fever 
with the late result in the resected knee and the untreated shoulder. 

ULCERATIVE COLITIS 

Dr. James Hitzrot presented a man, fifty-three years old, .who for 
twenty-five years had had diarrhoea, causing from three to .six or more 
watery stools a day. The stools occurred after eating and occasionally con- 
tained a little blood and some mucus. Throughout he has had a little gas 
and some discomfort. His chief difficulty was the insistent desire to go to 
stool and his inability to control this desire. During this period he has had 
practically every variety of medication and colon irrigations without 
any relief. 

In December, 1926, he had a profuse hemorrhage (intestinal) with col- 
lapse for which Doctor Carter sent him to the Presbyterian Hospital, where 
he received two transfusions with distinct benefit. Doctor Hitzrot saw him 
in consultation with Doctor Whipple and Doctor Carter and after consider- 
ing the various conditions to be met, a caecostomy with irrigation was decided 
upon as the best course to pursue. An X-ray at this time showed a curious 
mottling with spasticity. The cjecostomy was done by Doctor Whipple under 
local infiltration anaesthesia January 14, 1927. Irrigations of 1-10,000 and 
later 1-5000 acro-flavine were given through the caecostomy wound. His 
general condition improved. His blood picture showed 4,000,000 red blood- 
cells, haemoglobin 75, leucocytes 9200 with a normal differential after leaving 
the hospital. 

His previous history was unimportant except for an exploratory operation 
fourteen years ago, in which his appendix was removed without relief. His 
father died at eighty-two with some condition in the colon, probably a carci- 
noma, and his mother died at seventy-five with kidney disease. 

After leaving the Presbyterian Hospital he was given acro-violet irriga- 
tions twice daily through the caecostomy wound and a low residue diet. For 
about a month he seemingly improved. An X-ray picture taken about six 
weeks (February 24, 1927) following his operation, however, showed essen- 
tially the same. mottling and spasticity of the colon which had existed before 
the caecostomy and his blood picture began to show an increasing anaemia. 

He then entered the New York Plospital, where his blood picture was . 
haemoglobin 58, red blood-cells 3,000,000, leucocytes 9000, with a norma 
differential count, and he was transfused and given 600 c.c. of blood on 
March 12, three days later he was operated upon. 

Operation, March 1.5, 1927, ileo-sigmoidostomy. After opening the peri- 
toneum and freeing the omental adhesions the colon was examined. K 
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rectum and the sigmoid flexure were somewhat thickened, but other than 
the thickening of the walls, it seemed to present no abnormal characteristics 
The descending colon and a portion of the transverse colon were markedly 
thickened and when palpated seemed to contain a number of nodular masses 
which moved with the palpating finger. This condition existed to a lesser 
degree in the hepatic flexure and down to the aecum. The only difference in 
the c:ecal region was a rather voluminous condition with thinning of the walls 
as compared to the very thick walls of the ascending colon. 

The small intestines seemed fairly normal, although the coils of the ileum 
seemed a little hypertrophied and the gut seemed a little thick as one 
approached the aecum. At no point was there any definite induration nor did 
there seem to be any infiltration of the walls suggesting ulcer of small bowel. 

The terminal ileum was matted together in the pelvis and adherent to 
the parietal peritoneal wall. This was liberated with a little difficulty due to 
the fact. that the adhesions had to be separated by sharp dissection in order 
to free the gut. When the gut was freed and delivered, it was necessary 
to choose a portion of the ileum a little further away from the ileoaecal valve 
than was ordinary, because of the raw surfaces left by the liberation of the 
gut from its fixed position in the pelvis. 

The sigmoid flexure was also adherent on its lateral aspect by a group 
of rather fine non-vascular adhesions which became more marked as one ran 
up the ascending colon. That portion of the sigmoid which lay on the pelvic 
brim on the left side was then liberated sufficiently to mobilize it and brought 
toward the median line. 

The ileum was then clamped and divided and one portion of a Murphy 
button placed in the open end of the proximal side. The mesentery was 
divided sufficiently to allow the ileum to reach the sigmoid without any 
tension. The other half of the Murphy button was then placed through 
an opening in the wall of the sigmoid. So far as could be determined through 
the small opening in the sigmoid, there were no polyps and nothing to indi- 
cate an ulcerative condition in the bowel selected for the anastomosis. The 
two portions of the button were placed together approximating the gut. 
The line of this approximation was further reinforced by two rows of inter- 
rupted chromic catgut stitches, and the mesentery fastened to the meso- 
sigmoid by interrupted catgut stitches. The posterior surface of the fossa 
was closed by interrupted catgut stitches crosswise, thus obliterating the 
space left by the rotation of the ileum. The distal stump of the ileum was 
then excised, leaving the stump about two and one-half cm. from the ileo- 
ceecal valve and this was closed by four layers of chromic stitches, the first 
layer being completely through the mucous surfaces. 

The stomach and gall-bladder were apparently normal except for a few 
adhesions in the neighborhood of the duodenum which were not disturbed. 
A rubber dam drain was placed to the bottom of the pelvis as there was 
quite a little oozing from the region from which the ileum had been removed. 
This oozing was serosanguineous rather than frankly bloody. A rubber 
dam drain was placed in contact with the raw surfaces and brought out 
through the lower angle of the wound. The wound was closed in layers 
about the drain, using five silkworm tension stitches. No attempt was made 
to reconstruct the abdominal wall in the region of the old operative scar, 
but it was closed by through-and-through sutures. 

His convalescence was uninterrupted’ except for some irritation about one 
silkworm stitch which broke during removal and had to be removed later. 
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He left the hospital on his thirty-second post-operative day considerably 
improved. y 

Since that time he has kept tip his irrigations, using 1-10,000 acro-violet 
-at first daily, recently every second or third day and alternating them with 
saline solution. 


Repeated skiagraphs have been taken since the colectomy. At the last one 
taken October i, 19 27, the barium enema filled the colon completely. The 
haustrations, however, were completely absent, and the colon had a smooth 
ironed-out appearance. There were no shadows indicative of the presence 
of polypi. As the barium entered the colon during the fluoroscopic exami- 
nation, the transverse colon showed quite marked spasm; this was not so 
noticeable, however, when the films were exposed. Twenty-four hours after 
the enema was given the caecum still retained considerable barium and there 
also was some in the ascending colon. 

His improvement has been continuous and his latest examinations show 
a continued improvement. He has gained some weight and his general health 
and strength have improved. His blood picture now shows haemoglobin of 
80 per cent., with red blood-cells 4,500,000. At present he has four stools a 
day, but the previous urgency has gone. Throughout he has carried out his 
own irrigations and now takes them at intervals necessary to keep the colon 
empty, approximately every third day. 

Cultures from the stools have given no information of any value either 
as to the cause of the ulceration or the reason for the improvement. 

This case is shown to illustrate the value of caecostomy with colon irri- 
gations supplemented by ileosigmoidostomy, in an obstinate case. The only 
new feature is the use of acro-flavine and acro-violet suggested to me by 
Churchman. 

Doctor Hitzrot added that he had used caecostomy with irrigation 
in ten cases, in nine simply the caecostomy and in the tenth, the case 
shown here supplemented by ileosigmoidostomy. One case died of inanition 
two weeks after the operation. A second case allowed the caecostomy wound 
to close as soon as the diarrhoea had ceased, his symptoms returned and he 
has constantly grown worse. One case was allowed to close after being free 
of symptoms for a year and remained well for eighteen months. Then Ins 
symptoms recurred and his caecostomy was again established. This case has 
been under observation five years and is well as long as he keeps up his 
irrigations. Six cases are still under treatment, two cases two years, three 
cases one year, one case four months, and all are markedly benefited. To 


say cured is doubtful. 

The method used is briefly as follows : A valvular caecostomy by the 
Gibson method is done through a right McBurney incision, removing the 
appendix for microscopical examination. No facts of any importance have 
so far resulted from the examination of the appendices thus removed. 

If a wide examination is considered desirable, exploration may be done 
through a rectus incision with the caecostomy after the exploration througn 
the McBurney incision. This is better than the use of the right rectus 
incision alone, because wound infection is a definite possibility an ma) 
interfere with the subsequent use of the caecostomy and to that extent 
defeat the principle upon which the treatment is based The colon as a 
as is possible is examined and as a rule its wall is altered in charac er > 
cedematous and with a generalized- leathery feel. The oedema may wh t 
the colon so that it looks pale and anemic and does not redden upon expos 
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to air as in the normal gnt. A valvular crecostomy by the Senn or Kader 
method is then done in the aeeum and a number 20 to 22 French catheter 
is fastened into the wound in the aeeum and into the skin. The patient is 
put upon a low residue diet. 

The chief therapeutic measure, however, has been irrigation of the colon 
through the tube in the aeeostomy opening. Various substances have been 
used such as dilute silver solutions, dilute quinine solutions, saline, and dilute 
salts of mercury with varying degrees of success. At the suggestion of 
Churchman (personal communication) gentian violet, acro-flavine and acro- 
violet solutions were then substituted for the above with a greater success 
and a more rapid subsidence of symptoms. 

At first 1-10.000 acro-flavine is used followed by 1-10,000 acro-violet. 
This is gradually increased in strength until 1-5000 is used daily. The 
quantity tolerated by each individual varies, but as a rule two quarts are 
readily tolerated. The frequency soon stops. If there is much bleeding 
tannic acid sufficient to make a half per cent, solution is added to the first 
quart for several days and seemingly is efficacious. At first, or until the 
crecostomy wound is firmly established, the tube is kept in place constantly 
(about twelve to fourteen days). It is then removed and introduced daily. 
The patient is trained to use irrigation himself and readily learns method. 

As soon as the symptoms are under control and the patient is gaining in 
weight, saline is substituted for the other irrigations and may be done on 
alternate days. Just when to allow the crecostomy wound to close is a ques- 
tion. In one of these cases it has been kept open for five years as the patient’s 
condition recurred after it was stopped. 

In the crecostomy cases the tendency of the skin opening to contract can 
be counteracted by allowing the tube to stay in place during a part of the 
day or by wearing a hard rubber obturator conveniently made from the 
ordinary hard rubber stem pessary, sufficiently long to enter the gut, and 
fastened into the wound by a piece of adhesive and worn on alternate nights 
for two or three days at a time. 

The crecostomy may be kept open for five years or longer. Leakage does 
not occur and the crecostomy opening is readily protected by a small patch of 
adhesive plaster or the ordinary vaccination shield. All the patients now 
under treatment are back at their ordinary occupations and do not consider 
their irrigations of greater significance than the ordinary daily duties. 

In one of his earlier cases colectomy was done for an ulcerative colitis 
after improvement under crecostomy with a fatal result. He does not believe 
that colectomy is advisable because of its high mortality. 

Dr. Harold E. Santee called attention to recent literature which had 
come from the Mayo Clinic where experiments had been conducted which 
seemed to show that there is a diplococcus which is specific in the deep-lying 
ulcers of this condition. It apparently, however, does not account for all 
the cases. In the treatment of this case valvular crecostomy was done. The 
speaker asked Doctor Hitzrot if he believed the irrigations brought about 
the good results in his case or whether a large crecostomy might have been 
an important element in the amelioration of the condition by giving the colon 
surgical rest to some degree. 

Doctor Hitzrot replied that he had not been able to grow any organism 
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which could be considered specific and in his opinion there is no organism 
which is specific for this disease. The work of the Mayo Clinic on the cases 
that have had accessible ulcers is interesting, but the case shown this evening 
did not have ulceis in the rectum. In two of the other cases in which scrap- 
ings were made from the floor of an ulcer, no specific organism was found. 
With regard to caecostomy, when this was done it was merely to facilitate 
giving the iirigations and not to put the colon at rest. The case presented 
this evening is the only one of the group in which the ileum was attached to 
the sigmoid. The other cases did very well with irrigations alone. 


DEVELOPMENTAL MEMBRANES CAUSING OBSTRUCTIVE SYMPTOMS 

Alfred S. Taylor presented a young man, twenty-three years of age, 
with the following history : Birth at full term, vertex, instrumental delivery. 
Repeated vomiting and constant constipation for first three months, then 
vomiting stopped, but constipation has always persisted. At three years 
old he had sudden obstruction, distention, pain and vomiting. Ceased sud- 
denly after twelve hours. At seven years of age a sudden obstruction, with 
fever and delirium lasting twenty-four hours. 

All through his life there have been frequent periods of somnolence and 
fatigue which could be cleared up by catharsis. At twelve years of age the 
tonsils were removed. At fourteen years of age (1918) a gangrenous appen- 
dix was removed. Since one and a half years of age he has had chronic 
left ear trouble, perforated drum, deafness and recurring discharge every 
six months. 

In 1914 (ten years of age), after great physical and nervous fatigue, 
he had his first convulsive seizure preceded by dimness of vision and hearing. 
Later attacks occurred at intervals of five to eight months until the appendix 
operation, after which none appeared for eighteen months, then returned to 
their previous schedule. Often for several days preceding an attack he 
would be irritable and depressed and pale, but it was not noted if the 
constipation was aggravated. Many attacks were followed by persistent 
vomiting. In playing on his school foot-ball team he has noticed for a long 
time that bending forward and downward would always cause vertigo and 
associated discomforts (mastoiditis with cholesteatoma). 

Physical examination in 1920: He was a well-developed boy in good gen- 
eral condition. The only neurological finding was slow nystagmus to the 
right and rapid to the left. Teeth infected: right upper lateral incisor apica 
abscess ; lower right third molar partly erupted and infected. The left ear 
showed perforated drum ; some discharge, some deafness, and X-ray p ates 
showed much involvement of the bone (cholesteatoma). _ . . 

Gastro-intestinal series: Dilated stomach, elevation and distortion ana 
angulation of the duodenal cap, adhesions between the beginning transverse 
colon and ascending colon; calcified glands to right of lumbar verte rae. 

Diagnosis: Epilepsy complicated by chronic toxaemia from: 1. « 

teeth. 2. Mastoiditis. 3. Digestive dysfunction due to hepato-duodena 1 
brane, pericolic membrane, and post-operative adhesions. mq , t oid 

Treatment: 1. The mouth infection was disposed of. 2. The Jett 
was operated upon June 8, 1920, and a large cholesteatoma, mvo 
mastoid, the tympanic, cavity and eustachian tube was remove 
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membrane and ossicles. The dura was exposed, was thickened, showed no 
evidence of perforation and was not opened. 

The third stage advised in the treatment, namely : the operative correction 
of the abdominal anomalies, was postponed by the parents because of the 
very great improvement following the above two procedures. Ten months 
after the mastoid operation. April. 1921, following a digestive upset with 
marked constipation, he had a convulsive seizure. An abdominal operation 
was again advised but not accepted. 

During the last six years by following a careful dietary regime, by taking 
strenuous exercise ('tennis, foot-ball, etc.) he has gotten on very well. Dur- 
ing four college years he had only one attack which, curiously enough, 
occurred during vacation at home when he was not taking much exercise and 
the diet had been expanded somewhat. After graduating in June, 1927, he 
returned home to sedentary pursuits; immediately developed marked abdomi- 
nal discomfort with frequent attacks of distention and pain. In August, he 
had a number of severe convulsive seizures, more than he had ever had in so 
short a period. In September, he developed iritis in the left eye. At the 
Neurological Institute lie was again carefully studied. 

Findings: Iritis, left; apical abscess of upper left lateral incisor; no evi- 
dence of organic intracranial disease; gastro-intestinal series showed same as 
seven years ago and more definitely indicated fixation of transverse colon to 
caecum with marked distention of the intervening loop. 

The incisor tooth was extracted because of its probable etiological relation 
to the iritis. 

Again operation for correction of the digestive disturbances was urged 
for two reasons: 1. For improvement in digestive comfort and nutrition. 
2. Since throughout his whole history there had been a very striking associa- 
tion between abdominal disturbance (preceding) and the onset of his attacks 
( following) it seemed obvious that any improvement in his abdominal con- 
dition would react favorably on the other. 

Laparotomy was done October 18. 1927, at the New York Hospital 
through a transverse right rectus incision. 

Findings: Liver normal; gall-bladder normal. First part of duodenum 
held up and back, close to the cystic duct, by a short rigid edge of gastro- 
hepatic omentum. Also there was a fold of peritoneum from the under 
surface of the right lobe to the outer side of the cystic duct which ran down 
and fused with the parietal peritoneum in front of the descending colon. 
These two things caused angulation and compression of the duodenum. The 
stomach showed no intrinsic disease. There was no disturbance of the 
duodenojejunal angle. The omentum had origin from the colon starting 
near the splenic flexure and passing around the hepatic flexure and down- 
ward almost to the caecum. Transverse colon ran down ascending colon and 
caecum to which it was firmly adherent at the old appendix stump, and then 
turned upward to the left at a sharp angle, the gut from the caecum to this 
angulation being filled with putty-like faeces. Beyond the kink the gut was 
empty. The omentum was adherent to parietal peritoneum in front of the 
caecum and ascending colon up to the hepatic flexure which was sharply angu- 
lated and from which a tongue of omentum, 2 cm. wide, ran up and was 
adherent to the anterior edge of the right lobe of the liver. 

Procedure: The duodenum was mobilized by division of the edge of the 
gastrohepatic omentum and of the adhesion to the liver. The caecum and 
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colon were mobilized by division of the various adhesions and separation of 
transverse colon from caecum and ascending colon. Some of the raw sur- 
faces could be covered, but most of them could not. 

The recovery was quite uneventful. Skin sutures removed on the eighth 
day. On the twelfth day in a violent sneezing attack about 3 cm. of the 
middle of the skin incision parted. There was no infection and no separation 
of the rectus sheath. After the first five days he ate a liberal mixed diet, 
had no gas or other discomfort and had two well-digested formed stools daily, 
using only a moderate dose of milk of magnesia each night. Now, after two 
months his digestive apparatus is functioning better than ever before. He 
has had no attack since operation, a fact of little significance because the 
interval is so short. 

DIFFERENTIAL SECTION OF THE TRIGEMINAL ROOT IN THE 
SURGICAL TREATMENT OF NEURALGIA 

Dr. Byron Stookey read a paper with the above title, for which see page 
172, vol. lxxxvii. 

Dr. Alfred S. Taylor said that when Doctor Stookey first presented this 
original piece of work before the State Medical Association, Neurological 
Section, in 1926, he could not feel entirely sure that this refined differential 
section of the posterior root would give freedom from recurrence of pain. 
However, the experience which Doctor Stookey has had in the intervening 
two years has shown no recurrence of pain in any of the group he treated 
by this method. 

The foundation of his thesis in comparative anatomy and in embryology 
of the human would seem to be very solid. Clinical experience thus far 
seems to prove that differential section answers all the needs for curing 
neuralgia. 

It has been particularly interesting to hear this paper which apparently 
pushes the subject of surgical treatment of trigeminal neuralgia to perfec- 
tion, especially to one who has followed the history of trigeminal neuralgia 
during the past thirty years. At that time Doctor Hartley was doing the 
best work of the period. In those early days a large osteoplastic flap was 
made with the aim of entirely excising the ganglion itself. This was an 
extremely difficult procedure and removal of the ganglion, and especially its 
ophthalmic third, was unquestionably the cause of the many and very serious 
complications, sequelte and fatalities that have always since been associated 
in the mind of the general practitioner with any form of operation for 
trigeminal neuralgia. 

The development of the posterior root section suggested by Spiller, and 
first carried out by Frazier, was an enormous step forward in the surgical 
treatment of these cases. The complications and sequelre were greatly dimin 
ished and the mortality was reduced to almost nothing. However, eye com 
plications were still altogether too frequent and atrophy of the muscles 0 
the face, because of avulsion of the motor root, was very disfiguring an 
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somewhat inconvenient so that the next step in saving the motor root and 
finally the saving of the ophthalmic portion of the sensory root, as worked 
out by Frazier, were still other very marked advances in the treatment. 
Now, finally, with the procedure suggested by Stookey, first in 1926, after 
he had developed the technic over a considerable period of time, it would 
seem that ultimate perfection of the operation in that type of neuralgia has 
been reached. 

In addition to the general surgical principle of not destroying any ana- 
tomical structure unless necessary, there is another strong reason for mini- 
mizing the destruction of the posterior sensory root, which is to minimize 
the loss of sensibility in the face. It is a common experience with patients 
who have been relieved of their pain by posterior root section to complain 
bitterly of the numb sensation of the face (and often of the mouth and 
tongue) which has replaced the pain. Most of the patients soon forget this 
numbness, but many of them do not. Therefore, it is a great advantage to 
have only as small a part of the face aiuesthetic as is possible as long as 
sufficient has been done to eliminate the neuralgia. 

Stated Meeting Held January 11, 192S 
Dr. Edwin Beer in the Chair 
PYLOROPLASTY FOR PERFORATED DUODENAL ULCER 

Dr. William Crawford White related the history of three patients, 
for whom pyloroplasty for perforated duodenal ulcer had been done by him 
as follows: 

Case I. — Male, age twenty-nine years. Admitted November 6, 1925. 
Operation four hours after onset of acute symptoms. The section revealed 
an acute perforation of a chronic duodenal ulcer, the size of a dime, situated 
on the anterior surface of the first portion of the duodenum. There was only 
a slight amount of exudate. The ulcer was excised and a Horsley pyloro- 
plasty was performed. 

The convalescence was uneventful under routine post-operative gastro- 
enterostomy diet. He was last seen October n, 1927, in excellent health. 
He had gained twenty-five pounds in weight. There were no abdominal symp- 
toms whatever. He eats anything when he desires, without hesitation. 

Post-operative X-rays were taken, August 22, 1927. “ Plates made of the 
stomach show a wide, freely patent pylorus, with a pyloric deformity charac- 
teristic of a Horsley operation. The meal passes freely through the pylorus 
and duodenum and the stomach is completely evacuated at six hours.” 

Case. II. — Male, age twenty-five years. Admitted November 30, 1925, 
with a diagnosis of acute perforated ulcer of duodenum. Excision of ulcer, 
Horsley pyloroplasty. Operation five hours after onset. The section revealed 
an indurated ulcer 1 p2 cm. in diameter on the anterior superior surface of 
the first portion of the duodenum about 1.5 cm. from the pylorus. The 
ulcer was crater-like with hard edges. 

The patient had an uneventful convalescence under routine gastro- 
enterostomy diet. For about one year after the operation he was troubled 
with belching of gas after eating. He did not obtain complete relief with 
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diet and soda. Gradually he improved and when last seen, November 21, 
1927, he was on a mixed diet with no gastric symptoms. 

X-ray films, No. 941 1, December 23, 1926, show a deformity of the 
pyloric end of the stomach and cap resulting from the Horsley operation and 
they show a wide patent pylorus with the stomach contents completely 
evacuated at six hours. The rapidity with which the meal leaves the stomach 
during the early stage of filling suggest too rapid emptying time. 

Case III. — Male, age thirty-three years. Admitted December 1, 1927, 
with a diagnosis of acute perforation of duodenal ulcer. Operation, excision 
of ulcer, pyloroplasty with drainage, was performed six hours after onset. 
There was an ulcer on the anterior surface of first part of the duodenum, one- 
half inch in diameter, one-quarter inch deep and perforated at its centre, with 
the escape of moderate amount of stomach and duodenal contents. 

This operation was really a Heineke-Mikulicz instead of the Horsley. 

Convalescence was uneventful except for an abdominal wall infection of a 
mild degree. 

Doctor White added that these three cases demonstrate a method of 
procedure which has not been used to any extent in the treatment of per- 
forated duodenal ulcer. It has seemed to him that the closure of the per- 
forated ulcer by a few sutures was not the best treatment. These ulcers, 
as a class, have thick indurated edges and the usual treatment has not removed 
the ulcer. It does not assure a removal of the pathology. On the other hand, 
the routine posterior gastro-enterostomy is inadvisable. In the first place, 
it spreads the infection in the peritoneal cavity; in the second place, it unduly 
lengthens the time of the operation; and in the third place, it does not remove 
the pathology. It has usually been said that a posterior gastro-enterostomy 
was indicated because of constriction at the pylorus due to inversion at the 
perforated site, but it has been well shown that pyloric obstruction, due to 
this cause, is very infrequent. 

Excision of the ulcer at the time of the operation seems to be sound 
pathology and after the excision of the ulcer the use of the Horsley pyloro- 
plasty' is sound physiology. He did not mean to imply that this pyloroplasty 
is the operation of choice in treating chronic duodenal ulcers, but it seems 
that it can be well applied in this condition. The additional time required in 
relation to a simple closure is negligible. 

Dr. Edwin Beer said that although perforated ulcers seem to heal aftei 
ordinary suture, there was no particular objection to making an excision such 
as had been done by Doctor White. In Germany', Kreuter has even gone 
further than Doctor White (whose technic has also been employed repeatedly 
in the Fourth Surgical Division of Bellevue Hospital, with far from satis 
factory results) and advocated gastrectomy in perforated ulceis, and in a 
series of some sixty-five cases he claims a lower mortality than that from 
simple suture of the perforation. 

Dr. E. W. Peterson said he had had no personal experience in the treat- 
ment of acute duodenal perforation by the Horsley operation, but that his 
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associate, the late Dr. Walter M. Silleck, had performed the operation a num- 
ber of times, at the Harlem Hospital, and was enthusiastic about the imme- 
diate results. 

FIBRO-SARCOMA OF NECK 

Dr. Burton I. Lee presented a man, now forty-two years of age, who 
was first seen in November, 1921. He had presented himself for treatment at 
the Massachusetts General Hospital in 1911, complaining of a lump, which 
had been present in the left side of the neck for five years. 

His physical examination, at that time, presented nothing unusual, except 
for the local condition, which was reported as follows: “On the left side of 
♦he neck, under the sterno-mastoid muscle, is a tumor the size of a halved 
orange. This tumor is hard, non-fiuctuant, firmly attached to the underlying 
tissue, and raises with deglutition.” He was operated upon November 6, 
1 9 1 1 , by Dr. Jason Mixter, of Boston, the operation being an excision of the 
mass. The tumor was dissected free from the carotid artery and thyroid 
gland. The jugular vein was cut and ligated, the submaxillary space was 
cleaned free of all glands as far as the parotid. Malignant tissue was found 
to infiltrate the muscle and the glands of the neck and to extend along the 
side of the trachea and the inner surface of the thyroid gland. A small part 
of the tumor could not be removed from the posterior surface of the thyroid. 

A pathological report by Doctor Whitney was as follows : “ A large tumor 
from the neck infiltrating behind the thyroid gland lying against the trachea. 
On section it was firm and fibrous. On microscopical examination it was 
found to be composed of interlacing bundles of round spindle cells, with 
marked tendency to the formation of connective tissue. Fibro-sarcoma.” 
The patient was discharged November 15, 1911, in good physical condition. 

Nine years later there was a recurrence of the tumor in the left supra- 
clavicular fossa. This had been present for one year when the patient was 
first seen in October, 1921. He reported that for two months there had been 
slight pain in both sides of the neck and there was some interference with 
breathing, especially at night and on exertion. 

Examination, at this time, revealed a mass about 4 centimetres in diame- 
ter, low in the left side of the neck, extending to the midline, adherent to 
the thyroid cartilage and disappearing behind the clavicle. The skin was not 
adherent to it and the mass itself seemed attached to the deeper structures. 

The treatment of this patient consisted, first, of application of a radium 
pack over the tumor of the neck, giving a dose of 8145 millicurie hours at a 
distance of 6 centimetres with filtration of 2 millimetres of brass. Five days 
later under novocaine anaesthesia, the lesion was excised. It was well 
encapsulated, except at the lower pole, where it dipped into the thorax; here 
it tapered into a thin cord. This was divided and 14 glass tubes of radium 
emanation, a total of 19.8 millicuries, were buried in this ai'ea, and the remain- 
der of the operative field. Post-operative convalescence was uneventful and 
the patient was discharged from the hospital ten days later. 

There was no pathological report upon the second specimen removed. 

The patient has remained well without evidence of recurrence after six 
years and two months. 

MELANOMA OF BUTTOCK 

Dr. Burton J. Lee presented a woman, who, at the time of her admis- 
sion to the New York Hospital, in May, 1925, was forty-two years of age 
She stated that, for many years, she had noticed a pigmented area in the 
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middle of the left buttock. About one month previous to admission, she 
was aware of an increase in the size of the lesion and slight tenderness 
had developed. 

Examination revealed a robust woman, normal, except for the local con- 
dition. In the middle of the left buttock there was a pigmented lesion in the 
skin 1.5 centimetres in diameter and 0.5 centimetres thick. It was light 
brown in color. There was no ulceration in or about the lesion, nor could 
any induration or extension be palpated. 

At operation, a wide ellipse of the skin surrounding the lesion and under- 
lying fat, measuring 7x4x3 centimetres, was removed. Great care was 
taken to prevent any traumatization of the lesion during excision. Convales- 
cence was uneventful, except for a left femoral phlebitis. 

The specimen removed was reported upon by Doctor Beattie. 

“ Specimen consists of elliptical-shaped piece of skin and underlying 
tissue measuring 7x4x3 cm. Skin white, smooth and hairless. At mid- 
point of skin is a circular, firm, brownish elevation 1.3 cm. in diameter, 5 mm. 
thick. This pigmented portion extends through all layers of skin but appar- 
ently does not involve subcutaneous fat. Subcutaneous fat is glistening 
yellow and divided into lobules by fibrous connective tissue. 

“ Microscopic examination of frozen section shows a tumor composed of 
spindle-shaped cells some of which contain a great deal of brownish pigment. 
These cells have large oval nuclei, rather uniform, and appear to infiltrate 
at edges of growth. In some parts the pigment is very dense, obscuring the 
cells. Toward the skin surface there is more fibrosis and the pigment is 
confined to small nests. The most cellular part of the tumor appears to be in 
the lower layers of the skin connected with the fatty subcutaneous tissue. 
Paraffin sections will be prepared and an attempt to determine whether the 
tumor should be regarded as a simple melanoma or a melanosarcoma.” 

Subsequent pathological report, following the study of the paraffin section, 
was as follows: 

“ Paraffin in sections show that the tumor is very cellular, the cells show 
great variety in size and shape and appear to infiltrate the surrounding fatty 
and fibrous connective tissue. This picture is suggestive that the tumor has 
malignant properties.” 

This patient was presented as a case of melanoma, well, two years and 
eight months after operation. 

Dr. Charles E. Farr reported a case of a woman, forty-five years of 
age, who in 1923, came to him for treatment for a freely movable tumor of 
the scalp of many years’ standing. He did a local excision under local anaes- 
thesia and followed this by X-ray treatment to the scalp and neck. This was 
found to be a melanoma, 5x4x2 cm. A year later she came back with a 
lump in the right side of the neck which she said had been present at the 
time of operation but which Doctor Farr had not noted, although he had 
made a careful examination. The lump was removed in the same manne r 
as the previous tumor and was pronounced by the pathologist to he a 
sarcoma. She went on for a year and in May, I 9 2 5 > just two yeats aftei 
the first operation, she came back with a mass in the skin of the right flank. 
This disappeared under X-ray therapy and she stayed well; seen m July o 
1926 she seemed to be in good condition.. In October, 1926, she had tue 
metastatic deposits in the skin of the neck, the shoulder and the buttoc . 

622 



MELANOMA OF BUTTOCK 

A little later many lumps appeared, but the general health was excellent. 
Under X-ray treatment all the lumps disappeared. In May, 1927, she 
appeared again with a huge nodular mass in the liver and many nodes in the 
skin. She felt weak and nauseated, but was able to continue her work as a 
secretary until August, 1927, and died in September, with enormous masses 
in the liver, though appearing to be still in fairly good condition. These 
melanomas are remarkable cases and it seems impossible to predict the out- 
come. Some of them die quickly, but some of them live on for a number 
of years. 

Dr. Walton Martin referred to a case in which the patient, a young 
girl aged sixteen, had had a pigmented mole removed from the heel by 
Dr. Charles Peck. Some months later she came under the care of Dr. W. A. 
Downes. At that time she had a mass as large as a fist in the groin. Doctor 
Downes excised this mass, which was made up of enlarged, deeply pigmented 
inguinal lymph-nodes. Sections examined under the microscope showed a struc- 
ture resembling that of the malignant tumors derived from cutaneous moles. 

Doctor Downes referred the patient to Doctor Martin for observation 
during his absence. A rapidly growing, dark colored nodule appeared in the 
skin of the back about six months after the removal of the inguinal nodes. 
It was excised and sections of the growth presented under the microscope 
an appearance similar to sections of the mass in the groin, of a rapidly 
growing melanosarcoma. Subsequently she was given extensive X-ray treat- 
ment under the supervision of Doctor Wood. About three years later she 
married. She had had two children and is living and well to-day, nine years 
after the last metastatic growth was removed from the back. 

Dr. Howard Lilientiial said that it was encouraging to see this result 
in Doctor Lee’s case and even more so to hear of Doctor Martin’s patient, 
alive after nine years, and to learn that these cases, usually regarded as 
invariably fatal, do sometimes get well. The first personal experience the 
speaker had had with this disease was with a medical man who had a pig- 
mented mole removed from the axillary region, got prompt recurrence and 
metastases and died. Then he was called by Dr. Samuel Handler to see a 
woman three years after he had operated on her for a small melanosarcoma. 
He had left a three-inch margin, removing the mole and its entire neigh- 
borhood; much as Doctor Lee described was done in his case. When 
Doctor Lilienthal saw her three years afterward she was dying, with enor- 
mous metastases in the liver. The speaker expressed a desire to know what 
Doctor Lee thinks about the right form of treatment in cases of this kind. 
Should they be operated on by the usual surgical method, with or without 
pre-operative radium pack or X-ray, or be operated on by some other method, 
such as using a cautery instead of a knife as Bloodgood advocates, or by 
excision with an electric diathermy knife. There should be some standard of 
treatment for these melanomas. 

Dr. DeWitt Stetten said that he would strongly advise against electro- 
coagulation for the removal of pigmented moles. He spoke with 'feeling 
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as he had had an unfortunate experience with a pigmented mole of the breast 
which had been destroyed by electro-coagulation about three and a half years 
previous to the appearance of a dark bluish nodule in the neck, that looked 
like a thrombus in the external jugular vein. This nodule was excised for 
diagnostic purposes. It lay external to the vein and was found to be a 
melanocarcinoma. In this connection Doctor Stetten commented on the varia- 
tions in the biology of these tumors and particularly on the unusual lapse of 
time of three and a half years, in his case, between the original disturbance 
and the development of the melanocarcinoma. Doctor Stetten’s patient sub- 
sequently developed a generalized subcutaneous melanocarcinomatosis, and 
died in about six months of symptoms of cerebral metastases. 

Dr. Edwin Beer said there was no doubt that these melanotic neoplasms 
varied greatly in their malignancy, which probably accounted for the varying 
results obtained on different cases. A striking illustration of this was the 
report of a melanosarcoma of the left eye (published by S. Olbert). Olbert 
found at autopsy, twenty-four years after removal of the eye, metastasis of 
the melanosarcoma in the lungs, heart, liver and bones. 

POST-PNEUMONIC LUNG ABSCESS RUPTURING INTO THE PLEURA 

Dr. Howard Lilienthal presented a young woman and gave the 
following history of the case: 

On March 13, 1921, he was called to see a woman, age about thirty, who 
had developed a right empyema with great distress in breathing and high 
fever about two weeks after the beginning of a right-sided pneumonia. 
A diagnostic aspiration produced opalescent pus. The same night, as an 
emergency procedure, he made a puncture with trocar and cannula, using the 
air replacement method. This is preferable, in acute pneumonic cases, To the 
valve tube or the water-seal, both if which tend to expand a lung which may 
still be infiltrated and not ready to function. Fifty-nine ounces were removed 
followed by much relief. A few days later two fluid levels were observed 
in the chest on X-ray examination. The left chest was normal. 

A small intercostal thoracotomy was then done in local anaesthesia incising 
in the eighth interspace. Considerable pus was evacuated much thicker in 
consistency than before. Drainage by three tubes. 

March 27, after a temporary relief and then a gradual rise in temperature 
to 103, fluoroscopy revealed movable lung, but there was an abnormal shadow 
below and a small pneumothorax in the lower inner part of the right chest. 

Realizing that the case was not an uncomplicated empyema, he then per- 
formed' a major intercostal thoracotomy, under nitrous oxide and oxygen. 

A long seventh interspace incision was made, resecting the eighth rib. The 
rib spreader made full ocular exploration feasible. The upper and middle 
lobes were not adherent, but were covered with confining membrane. I <- 
lower lobe presented an interesting picture. It was contracted and hard ant 
there was a small opening upon its phrenic surface, where, pus exuded from a 
pulmonary abscess of small size. Dense adhesions divided the chest in 0 
several distinct cavities. The entire lung was mobilized by peeling away tne 
confining membrane and breaking up the adhesions. It was then possible y 
insufflation to expand the upper and middle lobes fully while the lower 0 
showed but limited expansion. Pericostal stitches and a few sutures in 
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muscle layers closed the wound except for drainage space for several tubes. 
Only a little of the skin wound was sutured. Because of the presence of 
the lung abscess he could not sterilize the pleural cavity by the Carrel method 
and healing took place rather slowly but completely more than two and a half 
months later. 

The patient has been well ever since, now nearly seven years. The case 
is presented, because it demonstrates so well the production of empyema by 
the rupture of a small peripheral abscess of the lung and also to illustrate the 
rational method of treating such conditions. He was convinced that if he 
had been satisfied with mere drainage, without exploration and mobilization, 
a chronic empyema would have resulted and probably broncho-pleural fistula 
at the site of the lung abscess. It is cases of this kind in which procrastina- 
tion is to blame for long drawn out illness which may require many dan- 
gerous operations for its final cure. 

LUNG SUPPURATION— METHODS OF TREATMENT 

Du. Caki. Emmas read a paper with the above title, for which see page 485. 

In connection with this paper he presented three patients whose histories 
are as follows : 

Cask I. — E. G., forty-two years old, was seen December 4, 1926, com- 
plaining of pain in the right chest, cough and expectoration. He gave the 
following history : 

He had not been well all year and had looked and felt run down. He 
had also lost a little weight ; no other symptoms ; no cough, no expectoration, 
no night sweats. 

About the middle of September, 192 6, he contracted a cold for which 
on September 29, 1926, he consulted a physician who diagnosed influenza 
pneumonia. He was sent to a hospital where lie remained six weeks. During 
all this time he had cough and expectoration, sometimes more, then again 
less, and his fever varied from almost normal to 103. At first his sputum had 
a very disagreeable odor, later less so. He did not expectorate blood. 
Weight and strength gradually diminished. He finally was taken home in a 
very much weakened condition and continued under the care of his physician 
with the tentative diagnosis of unresolved pneumonia. November 25, he 
developed fever to 104, accompanied by an especially large amount of sputum 
with a little blood, but not of a particularly offensive odor. About that time 
it appeared to his physician that the physical signs in the chest were begin- 
ning to change, and that there were signs of cavitation over the area of 
consolidation. The patient continued to run fever and had lost in all about 
thirty pounds since the summer. 

At present his chief complaint was: Cough and expectoration, and loss of 
strength. No night sweats. No pain. No symptoms in relation to other 
organs. The past history and family history had no relation to his present 
illness. I here was no tuberculosis in the family. 

He was a frail man of ninety-eight pounds, who looked as if he had lost 
weight. His cheeks were flushed. He coughed a great deal and expectorated 
pus with a disagreeable odor. General examination showed nothing of 
importance, except moderate clubbing of the fingers. The pulse varied from 
96-106. Temperature was 102.2. Examination of the chest revealed the 
following : 

Anteriorly: Expansion equal both sides. Physical signs equal and normal 
both sides. 
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Posteriorly : Expansion about same both sides. There is dulness border- 
ing on flatness on the right side, beginning about one finger above the level 
of the crest of the scapula and extending downward to about two fingers 
above the level of the tip of the scapula. Below this level there is diminished 
resonance while at the apex it seems to be normal. Over the area of dulness 
and extending forward into the posterior part of the axilla there is bronchial 
breathing which at times seems to be cavernous. Signs change frequently. 

The impression was that they were dealing with an abscess of the upper 
part of the lower lobe. 

Further observation showed that he expectorated about 5 °° c.c. of foul 
sputum a day which contained non-lnemolytic streptococcus, pneumococcus, 
and micrococcus catarrhalis. Repeated examinations for tuberculosis and 
elastic fibres were negative. 

X-ray examination revealed a dense shadow in the right upper chest 
containing a large cavity with fluid level. (Fig. I.) A bronchoscopy by 
Doctor Kernan verified this finding. Pus was seen to flow from the upper 
lobe bronchus, which on culture showed short chain non-lKemolytic strepto- 
coccus, pneumococci, micrococcus catarrhalis and an anaerobic Gram-negative 
bacillus, type undetermined. An injection with lipiodol did not enter the 
abscess cavity. 

December 21 , 1926. an exploratory puncture was done in the sixth inter- 
space posteriorly and thick foul-smelling pus obtained which on smear showed 
short chain streptococcus, pneumococci and a few fusiform bacilli. On 
culture only pneumococci grew, but an anaerobic culture showed some spiro- 
cluetes and an occasional fusiform bacillus. 

He was operated on December 22. 1926. under local anaesthesia: Vertical 
incision parallel to the posterior border of the scapula, and about Ij 4 inch 
within its border, extending over the sixth, seventh and eighth ribs. The 
seventh rib was exposed and about two inches resected subperiosteally. 
Exploratory punctures through the bed of the rib showed foul-smelling 
hemorrhagic fluid one place, and thick foul-melling pus another place, after 
entering through a very dense layer of tissue. The lung was apparently 
firmly adherent. An incision was therefore made alongside the needle and 
an intrapulmonary cavity was entered. At first there was but little pus, but 
when a finger was inserted and the patient coughed, there was expulsion of 
pus and necrotic lung tissue, while the patient expectorated the same material. 
He was quite upset but his condition remained good. There was apparently 
extensive bronchial communication. Moderate bleeding. A large iodoform 
gauze tampon was packed into the cavity and another tampon was packed 
around it to keep the outer wound open and prevent absorption. No sutures 
were placed. He had stood the operation finite well. 

The convalescence was uneventful. The sputum diminished, in amount 
and changed in quality, the temperature gradually came down and his weight 
began to increase. The superficial tampon was removed on the sixth day, and 
the deep one on the eighth day, and was replaced by three soft rubber tubes. 
The cavity, which at first was about the size, of a goose egg, gradually con- 
tracted. The patient was allowed out of bed eight days after operation and 
was discharged January 22, 1927, just a month after operation, and with a 
gam in weight of eighteen pounds. Fie was allowed to close soon after and 
has remained well. I-Iis lungs are clear. (Fig. 2.) 

Case II. — J. C., fifty-six years old, first seen May 17, 1927, complaining 
of cough, expectoration and haemoptysis. Flis present illness dated back to 
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March, 1926, when he began to have cough and expectoration of foul pus. 
lie stated he had had no fever, but frequently had cold sweats. Cough and 
expectoration would let up for a while and then return for one to three 
weeks, when another period of rest would set in. During attacks the sputum 
always tasted and smelled very disagreeably. He thinks some days he raised 
as much as a quart, though he never actually measured it. He had lost 
about ten pounds in weight. In January, 1927, he began to have frequently 
recurring small hemorrhages, usually about half a cup full, though on one 
occasion there was a large quantity, lie is able to feel filling up of a cavity 
within his chest, when full, he is very uncomfortable, and pain develops in the 
front of the right chest, near the nipple. When empty he has no pain. He 
had been on bronchoscopic treatment since January, 1927, and thought that 
it had helped him much. 

For about ten years he had been troubled with coughing and sneezing, but 
he never had a severe attack of an intrathoracic condition until four years 
ago when he had an attack of what he calls pneumonia. It confined him for 
nine months. Toward the end of the convalescent period he had a severe 
coughing spell one night and expectorated a ij^-inch nail. There was no bad 
odor or taste at that time, however. He is a latherer by trade and holds nails 
in his mouth while at work and frequently swallows one. Fie thinks one of 
these nails may have entered his lung and produced the pneumonia and the 
subsequent abscess. 

On admission the patient did not look particularly sick. His temperature 
ranged from 100-101. He weighed 172 pounds. Fie expectorated 250 to 
400 c.c. of foul sputum in twenty- four hours. During several weeks of 
observation he had a number of hemorrhages, his temperature showed a 
tendency to rise to 102, and over, and he lost weight. 

The sputum showed on culture staphylococcus albus, non-haemolytic 
streptococcus, pneumococcus and micrococcus siccus. Numerous specimens 
were negative for tuberculosis. 

X-ray examination revealed a dense shadow in the right side with cavity 
formation and a fluid level. (Fig. 3.) It was situated under the scapula, 
and seemed to be very inaccessible. But as operation seemed to be the only 
way to save this patient, it was decided on. 

Operation June 6, 1927, under local amesthesia, a four-inch incision was 
made high up in the axilla, parallel to and just below the border of the 
pectoralis major. Muscle retracted upward and ribs exposed. About two 
inches of the fifth rib were resected. Underlying pleura was found to be 
thickened. Exploratory puncture showed thick foul pus at depth of 2 inches. 
With an electric cautery the cavity was entered alongside the needle, and the 
opening was then enlarged with a finger. The cavity was about the size 
of a walnut, had a fairly smooth lining, and in addition to pus contained 
necrotic lung tissue. There was brisk bleeding and the patient expectorated a 
small amount of blood. It was controlled by gauze pressure. An iodoform 
gauze tampon was inserted into the cavity, surrounded by a superficial plain 
gauze tampon. The patient stood the operation well, and the convalescence 
was satisfactory except for the fact that there was a great tendency for the 
fistula to contract. Fie was discharged August 4, 1927, and treatment was 
continued, but in spite of all precautions the wound contracted to such a 
degree that retention developed, which was again accompanied by rather 
severe hemorrhages, both from the wound and via the bronchi. 

He was therefore readmitted for operation ; which was performed October 
25, 1927. Under local anaesthesia the sinus tract was completely excised and 
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the ends of the formerly resected rib were removed in normal tissue. For 
better exposure the rib above was likewise removed and the pleura then mobi- 
lized over a wide area. The rigid ring contracting the opening into the cavity 
was incised and dilated with the finger and the abscess cavity cleaned out. This 
entire procedure had mobilized the affected lung .tissue somewhat and 
promised to favor healing. A large soft rubber tube was inserted and the 
wound left wide open. The patient did very well, cough and discharge 
diminished, but severe hemorrhage continued until on November 15, the 
cavity was burned out with a hot soldering iron. From that time until to-day 
there has been no further bleeding and the general condition has steadily 
improved. The X-ray shows clearing of the lung and the prognosis for a 
permanent cure is good. (Fig. 2.) 

Cask III. — G. K.. first came under the reporter’s care, February, 1924, 
for an old suppurative lesion of the chest dating back five years. It had 
started insidiously in August, 1919, apparently with a pleurisy. This was 
tapped twice. During the convalescent period he began to cough and pneu- 
monia was diagnosed, for which he was admitted to the Lenox Hill Hospital. 
An examination at that time showed an area of dulness corresponding roughly 
to the middle lobe. He expectorated 120 c.c. of foul sputum daily. His 
temperature did not rise above 100. He had 17,450 white blood-cells with 
78 per cent, polymorphonuclears. A diagnosis of lung abscess was made 
which was verified by X-ray and bronchoscopy. The sputum was negative 
for tuberculosis. There were no elastic fibres present. As there was slow, 
but steady improvement, he was discharged October 12, 1919, with instruc- 
tions to remain under the care of the bronehoscopic department. During the 
next few years he had periods of comparative well being alternating with 
periods of acute exacerbation of the lung focus. He was bronchoscoped 
many times with improvement, but no cure resulted. X-rays taken from time 
to time show the process never entirely cleared up. When first seen by the 
reporter he had not been bronchoscoped for five months. He stated that 
he had had no foul expectoration since that time, but that he had a pulmonary 
hemorrhage every three or four weeks, coughing up 50 to 100 c.c. of clotted 
blood each time. The day before admission he had a severe one. The 
hemorrhages were often followed by nausea and vomiting. The X-ray 
examination showed a small cavity within an area of density situated anteriorly 
in the right chest. (Fig. 5.) 

February ir, 1924, operation, first stage, local amesthesia. 

The entire cartilage of the fourth rib, and a small section of the rib were 
resected. The internal mammarv vessels were ligated, and the thoracic fascia 
divided, exposing lung and pericardium. There were apparently no adhesions. 
Operation therefore interrupted and tampon inserted. Though the interven- 
tion was slight, the patient developed a post-operative pneumonia on the 
opposite base. After recovery the second stage was performed. 

February 23, 1924. Tampon removed. Additional two inches of the 
fourth rib and a section of the fifth rib with its cartilage, were removed. 
Exploratory puncture showed thick pus. With a cautery a hole was burned 
into the lung down into the cavity, which was the size of a walnut and had 
hard trabeculated walls. There was brisk bleeding which could be controlled 
only by haemostatic sutures. Several bronchial openings were present. The 
cavity was left open and has resulted in a bronchial fistula which is still 
present, but which gives off practically no secretion, and is ready to be dosed. 
After operation hemorrhages ceased entirely and the patient has remained well 
and strong. The lung infiltration has cleared up completely. (Fig. 6.) 
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Dr. Willy Meyer said regarding the place of bronchoscopy in the' 
treatment of lung suppuration, at the Lenox Hill Hospital, if these thoracic 
patients do not require immediate surgery, they are referred to the broncho- 
scopical department. 

Early, better called prophylactic treatment, is of particular importance 
in suppurative inflammation due to aspiration. By means of' endobronchial 
treatment the further development of the disease can .be cut short. Long- 
continued treatment carefully carried out by specialists has shown what can 
be accomplished. In these border line cases bacteriologist, radiographist, 
bronchoscopist, and surgeon must work hand in hand together. The broncho- 
scopist will not keep these cases too long; if not satisfied with his results, he 
will refer the proper cases back to the surgeon. 

Second : As to abscess near the division of the main bronchi, at the root 
of the lung. These cases are particularly favorable to bronchoscopy and 
may thus be cured. But if they need surgical treatment, he would call 
attention again to the method proposed by Sauerbruch two years ago, con- 
tinuous compression. He exposed the pleura widely, dividing, but not 
excising the muscles, put on the pleural surface a layer of paraffin, and 
sutured muscles and skin. The extensive continuous pressure, thus exerted, 
cured the trouble in some cases. In others fever developed and the pus 
perforated into the area where the paraffin had been deposited. By partially 
reopening the wound, pus and paraffin were discharged. Of ten such cases 
ten were cured. After bronchoscopy has failed to cure these cases, this 
conservative operation deserves attention. 

Doctor Lilienthal remarked that the last one shown was a perfect 
example of lattice lung, one of the most difficult conditions to cure. The 
speaker did not believe it could be closed except by covering in the cavity 
from the outside. This would by no means promise a good result. It should 
not be forgotten that in all these cases the principal danger is that of hemor- 
rhage ; even after years have elapsed they are apt to bleed. The last case of 
lattice lung in Doctor Lilienthal’s experience developed a maligant growth, 
and at the present time he has a case under his care that is giving him 
anxiety. The patient is a woman on whom he operated for lung abscess. 
His operation — drainage — stopped profuse expectoration and cough but she 
now has an open cavity like that of the patient shown to-night. Trying to 
snip off a small cone to get a specimen of the wall started a furious arterial 
hemorrhage which led to the belief that there are aneurysmoid vessels there 
which forbid any procedure except, perhaps, a cautery operation. He has 
two patients in this class who have healed up perfectly and seem to be 
absolutely well. One, a young man, was having a severe hemorrhage, and the 
speaker was called from a distance to stop this, which he did by wide thoiac 
otomy, exposing the vessel and putting a stitch around it. The man got well 
and the cavity lined by lattice lung completely closed. He came in 1 ecentl) 
to be looked over because of another ailment and a rontgenogram reveale 
a considerable cavity perfectly circular. So far as his lung- symptoms go, 
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he is well and has no cough. This condition might be brought about in 
Doctor Egger’s case by roofing over the abscess. 

Doctor Lilientiial noted that Doctor Eggers had made no attempt to 
standardize operations on the lung. Trying to do that will not only tend 
to put a stop to original work, but will encourage operations by wrongly 
selected methods. The only point in which the speaker differs with Doctor 
Eggers is in the manner of operating in cases of pure lung abscess not con- 
nected with the bronchus. Doctor Lilienthal considered it unfortunate if 
the abscess connects with a bronchus because it means a fistula, more or less 
persistent. If one can get into the abscess before it connects with a bronchus 
the tendency is for the wound to close, since every cough or strain forces 
the walls of the cavity together, while with a bronchial fistula the walls are 
blown apart. 

As to Doctor Eggers’ comment that many of these cases have an insid- 
ious onset, that has also been Doctor Lilienthal’s experience. The first sign 
of trouble may be putridity of the breath and then the case is usually pretty 
far advanced. It is important that medical men be educated to have X-ray 
pictures made of the chest in unexplainable cases of malaise and continued 
fever, even though there be no cough. 

Dr. DeWitt Stettex said he would like some suggestions as to the 
best plan of procedure in acute cases where one cannot wait and where opera- 
tion becomes imperative. A little over a year ago he saw a case with an acute 
abscess in the upper lobe of the right lung. The patient did not tolerate 
bronchoscopy and became so sick that operation was practically forced. On 
probatory puncture of the chest air was withdrawn, showing that there had 
been a perforation, and that a beginning pyopneumothorax existed 1 . An 
attempt was made to enter the chest over the abscess, but unfortunately the 
lung was not adherent to the chest wall, as was to be expected from the air in 
the pleural cavity, so that the operation was done through the free pleural 
cavity. The abscess was readily found and drained. The patient died within 
twenty-four hours. In these cases one seems to be placed between Scylla 
and Charybdis, the patients die if one operates, and they also die if one does 
not operate. 

Doctor Eggers, in closing the discussion, emphasized the importance 
of knowing what one has in mind when speaking of the treatment of lung 
abscesses. One has to have a mental picture of the probable pathological 
process, and one has to consider the time since onset of the condition. There 
is a great difference between acute and chronic cases. In the case referred 
to by Doctor Stetten, with a well-defined cavity and fluid level, an operation 
done in two stages might have brought about a cure. Such cases usually 
do quite well ; as a matter of fact they are the most favorable ones for 
surgical treatment. .If on the other hand, perforation into the free pleura 
had taken place before operation, at once infecting the entire pleural cavity, 
the prognosis was. thereby made much worse, because the resulting condition 
resembled a traumatic empyema. Drainage of the empyema would then have 
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been the proper procedure. It cannot be denied, howver, that many of these 
acute cases are doomed to die in spite of all that is done for them. Some 
of the gangrenous abscesses have aspirated putrefactive material, and they 
contain spirochetes. They are probably given the best chance with conserva- 
tive treatment in an attempt to bridge over the acutely septic stage. 

Dr. Hugh Auchincloss said that one of Doctor Eggers’ cases recalled 
to his mind two somewhat unusual cases of lung suppuration. Both had 
closed to a small bronchial fistula that it seemed wise not to close. One was 
a child who had a story of having been operated on for an empyema every 
fall for the first three years of his life — three empyemata in three years. 
In the fourth year this occurred again. Doctor Auchincloss saw him then 
and operated on him. The following year the same thing happened. Doctor 
Auchincloss operated again and found a pleuro-pulmonary type of abscess 
with a well-defined bronchial fistula. Two ribs and some of the chest wall 
were removed. The wound did well, closing almost completely, save for a 
small bronchial fistula. This tiny opening has been allowed to persist. He 
has remained well and spends every winter in the south. If he gets a cold 
the bronchial fistula pours out pus. The other case is that of a woman in her 
thirties who had a lung abscess in the left upper lobe following tonsillectomy. 
Though studied and treated at length at Saranac, it became progressively 
worse. Rib resection and cauterization of the lung was done and she did 
well. A very small bronchial fistula persisted. Whenever there is coughing 
pus pours out. One should not overlook the value of a bronchial fistula as 
a safety valve. 

Doctor Auchincloss wished to call attention to the danger in opening 
lung abscesses with open bronchi in their walls when the patient is under 
general anaesthesia and resting on the well side. Lipiodol injections have 
fully demonstrated the readiness with which the injected substance passes 
from one bronchus to another by postural change only. Mucus is tenacious 
and flows with difficulty, but many lung abscesses contain pus that is fluid 
in consistency and contains relatively little mucus. That this material 
may gravitate into the bronchi of the well lung has long been recognized and 
undoubtedly occurs. Many patients seem to be able to stand this, however, 
especially if the operating table has the head lowered or raised, the formei 
to allow pus to run out the mouth, the latter (in lower lobe cases) to leave it 
undisturbed. What happens, on the other hand, the moment the cavity is 
opened, is a somewhat different matter. It is precisely at that time that 
many such cases have suddenly changed for the worse, and every once in a 
while have died. As the chest wall is lifted out in inspiration before opening 
the cavity air is pulled through the glottis and distributed everywhere in such 
measure as conditions permit. The cavity is but little affected and its flui 
contents do not leave it. The instant the cavity is opened through the chest 
wall, however, a new route for air to be carried to the lungs, an 
“ glottis ” has been established and with every inspiratory effort the puru en 
contents of the cavity are atomized, as it were, to all parts of the lungs a g 
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with the air. If the cavity contents he not immediately removed, or the 
rush of air through the hole in the chest checked, or the aspirated material 
coughed up and cleared out by the doctor’s or the patient’s own efforts, either 
immediate suffocation or widespread bronchial diffusion of the infection 
occurs. Of course there is nothing new in stating these facts, but it is still 
worth emphasis so that adequate precaution may be taken for prevention. 
When in doubt it is far safer to locate the cavity as accurately as possible, 
resect one or more ribs as the case may require, then pin small safety pins 
attached to gauze directly into the tissues by bed of the rib, in different parts 
of the wound’s depth as close to the lung as possible and leave open, using 
rubber dam with gauze packed into it. Subsequent X-rays can be taken or 
fluoroscopy done and the cavity opened at its most approachable place, using 
the safety pins as markers. This can be done often without even an anaes- 
thetic and the patient sitting up and in control of his reflexes. The risks 
incidental to needling and opening lung abscesses with open bronchi in their 
walls requires periodic and earnest emphasis, for they are genuine. Irre- 
parable damage may occur in the twinkle of an eye in these procedures and 
the risk become apparent too late in the desire to “ complete the job ” all at 
one time. 
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NONMALIGNANT PAPILLOMA OF THE UMBILICUS 


Recently a colleague, referred a man fifty-seven years of age, on account 
of a supposed cancer growth of the umbilicus. My surprise centred itself 
on the pait of the patients anatomy involved, the umbilicus. I remembered 
only faintly having read of growths, malignant and benign, of the umbilicus, 
but had seen none. Interest became more acute when I recalled former 
years of active service with a Railroad System where physical examinations 
and close inspections of the body were routine measures. In this service I 
had occasion to see some fifteen thousand navels. I fail to recall a single 

instance of a pathologic condition 



Fig. I. — Papilloma of the umbilicus. 


suggestive of a growth, benign or 
malignant. The abnormal conditions 
encountered were usually hernias and 
infections caused by filth. 

In my service of eighteen years 
at a City Hospital, an institution of 
800 beds, where abdominal examina- 
tions were frequent, I cannot recall a 
single case of a growth involving the 
umbilicus. 

The acquisition of this one case 
has served as a sharp stimulant to augment my knowledge and this I suc- 
ceeded in doing by perusing Cullen’s “ The Umbilicus and its Diseases.” In 
this work there can be found much of the scattered knowledge about the 
umbilicus and its diseases. This can be readily appreciated by the student 
in search for information pertaining to lesions of the umbilicus, inasmuch 
as the literature appears to be rather scant. 

Perhaps the most extended contributions on umbilicus diseases have been 
made by Nicaise in 1881, by Reginald Fitz, of Boston, in 1SS4, by Pernice, 
who expressed his views on umbilical tumors in 1892, and by Runge who 
wrote on umbilical infections in 1893. In 1911, there appeared an article on 
“ Surgical Diseases of the Umbilicus ” in the Journal of the American Medi- 
cal Association by Dr. Thos. S. Cullen. 

It may be of interest to note that there are only eleven cases of papilloma 
of the umbilicus chronicled in the work of Cullen obtainable from the litera- 
ture. The first case recorded was seen by Fabricius von Hilden, in i 5 2 ^ 
and cited by Kiister in Langenbeck’s Archiv. f. klin. Chir., 1874. The last 
case in the series was a patient of Dr. W. T. Watson and was reported in 
1910, “ personal observations by Dr. Thos. S. Cullen.” 

In the case now reported, a man, fifty-seven years of age, the ieati 
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had been good and his physical condition excellent. He stated that the first 
intimation of anything wrong with his navel was an itching, which was some- 
what relieved by his morning hath. An ointment prescribed by his physician 
gave considerable relief. During the next four weeks, although the itching 
had almost subsided, the condition of the navel did not seem to have 
improved. There appeared a soft reddish mass which involved the navel. 
This mass extended beyond the skin level and was not painful. It continued 
to grow rapidly and bled freely during the following two weeks, when 
removal was advised. On examination it was found that the umbilical depres- 
sion was filled with a warty protruding mass (Fig. i) covered with an 
elongated papillary growth, the whole resembling in shape and appearance 
a large raspberry. The tumor appeared free from discharge. There was no 
odor and the color was pinkish. The abdominal wall surrounding the papil- 
lary growth was normal and free from irritation. Upon close inspection it 
was found that these papillary masses were attached to a broad pedunculated 
base at the bottom of the umbilical pocket. 

On microscopic examination, made by Doctor Ivlenk, the growth was 
found to he a papilloma and not malignant. Even though the microscopic 
examination excluded malignancy, it was excised with a liberal sacrifice 
of healthy tissue. Francis Reder, M.D., 

St. Louis, Mo. 


CHRONIC PANCREATITIS IN ROUTINE NECROPSY 

EXAMINATION* 

Clinically chronic pancreatitis is associated with upper abdominal patho- 
logical lesions. It is generally assumed to be a sequela of gall-bladder infec- 
tion and ulcers of the stomach and duodenum. When one follows cases of 
gall-bladder disease which have been submitted to operation, either for simple 
cholecystitis, or cholecystitis and cholelithiasis, one cannot help but be 
impressed with the number of cases which complain of abdominal discomfort. 
The complaints are more or less characteristic of the original pain, and the 
attacks may simulate those of cholelithiasis. Attacks of severe abdominal 
pain are encountered in post-operative cases of chronic cholecystitis. One is 
hardly justified in trying to explain these recurrent attacks as overlooked 
biliary calculi. Judd and Burden 2 have reported a series of twenty-four 
cases of non-calculous intermittent biliary obstruction following cholecystec- 
tomy in which the findings after an exploratory laparotomy were pancreatitis 
in seventeen cases out of twenty-four, the common duct being patent in all. 
Deaver reported seventy-nine patients with chronic pancreatitis at the 
Lankenau Hospital, of which 72 or 91 per cent, showed evidence of biliary 
infection. Forty-two cases, or 53 per cent., had calculi. W. J. Mayo 3 reported 
that 90 per cent, of the cases having acute and chronic pancreatitis had been 

* The pathological studies were made by Dr. Paul Klemperer, formerly Associate 
Professor of Pathology at Post-Graduate Hospital, and now Pathologist at Mt. Sinai 
Plospital ; and Dr. Boris Kwartin, Associate in Pathology at Post-Graduate Hospital. 
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operated on for an infected gall-bladder, usually with gall-stones. Whether 
chronic pancreatitis is frequently encountered in healthy people is the ques- 
tion prompting this study. 

We have studied fifty cases of accidental death and sixteen cases of death 
from acute abdominal infection, in an effort to determine whether the pancreas 
was involved in either group. This material has been obtained from the 
mortuary of Bellevue Hospital, through the courtesy of Dr. Charles W. 
Norris, Chief Medical Examiner of the City of New York; and Dr. Douglas 
Symmers, Director of Laboratories at Bellevue Hospital. 

Group I. — This material was obtained from fifty people meeting with 
accidental death. So far as we know these people were in normal health 
at the time of their death. Sections were taken from the gall-bladder; 
two sections from the liver, one from the surface and another from 
the central portion; a section from the duodenum at the entrance of the 
common duct; three sections from the pancreas, including one from the head, 
one from the tail and one from the body. The appendix was also studied. 
The causes of death in this series included thirty-five from fractured skulls, 
one from a stab wound of the neck, three from ruptured livers, three from 
fractures of the pelvis, four from stab wounds of the chest, four from gun- 
shot wounds of the abdomen, with hemorrhage, and one from a rupture of 
the heart due to a fall. The ages in this series ranged from eighty years to 
four years, the average age being thirty-seven and seven-tenths years. There 
were thirty-eight males and twelve females. Of the material studied in this 
group only two showed a mild chronic cholecystitis. Sections of the liver 
were negative for a chronic hepatitis, and the three sections from the different 
portions of the pancreas failed to reveal any evidence of pathology. Sections 
from the duodenum were negative. 

Group II. — This series included sixteen people dying from acute perito- 
nitis. There were eight cases of abortion with general peritonitis, two cases 
of ruptured and duodenal ulcer with peritonitis, one case of ulcerated colitis 
with peritonitis, two cases of acute appendicitis with general peritonitis, two 
cases of stab wounds of the abdomen with peritonitis, one case of middle ear 
infection, meningitis, and general septicaemia, with peritonitis. This group 
included nine females and seven males, the average age being thirty-one years. 
The sections taken from the pancreas failed to show any evidence of acute or 
chronic pancreatitis. 

Although a mild degree of chronic cholecystitis was found in two cases 
of the first group, the pancreas failed to show any evidence of pathological 
lesions in either group, but as chronic pancreatitis bears a definite relation to 
upper abdominal infections, this series will only tend to prove that the pan 
creas is usually not easily infected. Whether chronic pancreatitis is produce 
through the lymphatic route or by ascending through the pancreatic ducts is 
still a debated question, but from the clinical evidence the lymphatic theory 
seems to have more support. It has been our aim to obtain panel eatic tissue 
from cases of gall-bladder disease which come to autopsy, but we have been 
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unable to get sufficient material to be of any value as yet. By this means we 
hope to prove whether chronic pancreatitis, as stated by Deaver and Pfeiffer , 1 
is localized to the triangle of pancreatic infection between the duodenum and 
converging ducts of Santorini and Wirsung, or whether it involves the 
entire gland. 
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TRANSVERSE INCISION FOR UNILATERAL HERNIA 

The transverse incision for operation on bilateral inguinal herniae has 
been found very satisfactory and has several advantages over the old double 
oblique incisions. It is 
now quite generally used. 

For unilateral in- 
guinal hernia, a trans- 

'* V* 

verse incision, running 
from middle of Poupart’s 
line to midline of the 
abdomen, will be found 
equally suitable and satis- 
factory. Even femoral 
he mite are well exposed 
with this method. After 
some experience with this 
incision, I prefer it to 
the usual method for 
several reasons. Excel- 
lent exposure is obtained with a shorter skin wound. The incision is kept 
away from the groin with its skin folds and loose tissue. There are fewer 
vessels that require tying. Application of the dressing is easier. The line of 
suture of superficial fascia does not parallel the cord. The operative field can 
be much better protected than with an incision running toward the groin. 

In cases where it is necessary to do some intra-lower abdominal work, 
in addition to a hernioplasty, this incision can be lengthened and used as in 
the Pfannenstiel method. The usual nerve block injection amesthetizes the 

line of incision. „ „ „ , r ^ 

Daniel C. Patterson, M.D., 

Bridgeport , Conn. 
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Exigencies of a General Practice. By the late Nathan Clark 1 , 
Morse, M.D. Revised and rewritten by Amos Watson Colcord, M.D. 
Second edition. St. Louis, The C. V. Mosby Co., 1927. 

Ten years after the first appearance of this work, Colcord emulating the 
monitions of Morse, “ Learning to do things better,” pays him homage in 
this revised and rewritten second edition. 

What it may lack in effectively coping with exigencies, it makes up in 
its comprehensiveness, since everything comes in for consideration from 
adhesive plaster usage to toxicology, always profusely illustrated. It 
impresses one as an unabridged “ First Aid Manual ” or “ Minor Surgery ” 
in a major key for the use of physicians remote from medical centres, the 
“ die hard ” country doctor of the old school. 

But rapid means of transportation has taken the “ urge ” out of emer- 
gency and placed the rural surgical and medical clientele on a par with the 
urban, and surely the exigencies of the great war demonstrated nothing better 
than that the place to administer effective emergency treatment was at the 
base. All else was “ First Aid,” wherefore in conclusion we submit that 
though replete in what it proffers, the effort that produced this handy refer- 
ence book was worthy of a better purpose other than the quixotic plan to 


bring the mountain to Mohammed. 


Martin W. Ware. 
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THROMBOPHLEBITIS OF THE LOWER EXTREMITIES * 

By John IIomans, M.D. 
of Boston, Mass. 

One can hardly see many patients suffering from ulcers of the leg without 
being struck by the number of those who present areas of oedema, induration, 
discoloration and ulceration for which varicose veins of the familiar type are 
clearly not responsible. Such areas are often extensive, unassociated with 
trauma and seem to have no adequate cause. They are the source of much 
pain and disability, particularly in the working classes. 

In questioning a considerable group of such patients it will be found that 
nearly all have suffered at some time from a recognized thrombophlebitis, that 
is, a “milk leg,” or a similar disease occurring in the course of convalescence 
from an operation or an acute fever such as typhoid or pneumonia. In some 
instances the connection between the late complication and the thrombosis is 
very direct and obvious, in others remote and obscure. As a rule, venous 
stasis, as exhibited by dilated veins or blueness of the extremity, is little 
marked or altogether absent. On the other hand, the condition which one is 
accustomed to associate with acute or chronic lymph stasis, that is, porky 
cedema of the tissues, is almost invariably present. The cause of these late 
results is perhaps to be found in the nature of the original thrombosis. 

The venous thromboses, as one familiarly sees them, appear to be divisible 
into several categories. The first, which has long been known as phlegmasia 
alba dolens, apparently represents a thrombosis of the principal deep veins of 
the limb, a thrombosis which may perhaps begin in the pelvis, iliac thrombosis, 
but which gives the impression in some instances of a considerable involve- 
ment of the femoral vein as well. Fever is usually present. The swelling is 
evenly distributed and may be very tense. The second, which may perhaps 
occur as a complication of the first but which as a rule is an altogether inde- 
pendent process, takes the form of a thrombosis of superficial veins external 
to the muscular aponeurosis, a disease which is marked by the presence of 
palpable thrombus formation in the great saphenous system of veins, and, as 
a rule, by evidence of inflammation about these vessels. Both these types, 
particularly the second, may be followed, after recovery from the original 
attack, by a secondary development of oedema, induration and ulceration. The 
third, represents thrombosis in varicose veins. This disease is very common, 
tends to be recurrent, and causes, compared with the first two, little disturb- 
ance outside the immediate vicinity of the thrombosed vessels. There is often 

* Read before the American Surgical Association, May 14, 1927. 
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swelling and redness over the inflamed varicose veins, but the intensity of th 
process varies widely between individual cases. 

Inasmuch as the immediate and remote effects of thrombophlebitis i 
veins already varicose differ decidedly from the results of thrombosis o 
the first two classes, that is, where the veins have hitherto been normal 
it will be convenient to discuss this disease now and to dismiss it from 
further consideration. 

Thrombophlebitis in Varicose Veins . — The changes in the vein walls inci- 
dent to varicosity are primarily responsible for the thrombosis. Trauma and 
infection are probably exciting causes. More or less of the great saphenous 
system may be affected, but thrombosis usually begins in the calf or lower 
thigh and progresses upward. The process, if it reaches the saphenous open- 
ing, appears to stop there, for there is rarely any evidence of a disturbance 
of the deep venous circulation. The course of the disease, though slow, is 
favorable. Suppuration is rare; the veins are ultimately canalized, never 
permanently destroyed or obstructed. 

Since recovery from the thrombosis brings no relief from the basic vari- 
cosity, since the condition itself is disabling and since embolism occasionally 
occurs, removal of the thrombosed varicose veins, if safe, is clearly indicated. 
That it is safe and has proved a highly satisfactory procedure is demonstrated 
by the results of a considerable number of such operations performed at the 
Peter Bent Brigham Hospital, Boston, during the last fourteen years. It has 
been the custom to operate as soon as the local inflammatory reaction, if 
severe, has so far subsided that the infection seems unlikely to be spread 
by removal of the thrombosed vessels. If necessary, adherent skin is excised 
with the veins. The operation is begun in the groin at the saphenous opening 
to obviate the danger of embolism. The immediate and late results have been 
excellent and though the total number of cases has been too few to enable one 
to state that the operation may not be a source of embolism, no such accident 
has occurred. Moreover, the evidence offered by the following case goes to 
show that the detachment of clots may be a real danger in patients not sub- 
jected to operation and is likely to be obviated by removal of the veins: 

A young woman suffering from thrombosed varicose veins came to the hospital four 
months pregnant. She had recently spat up blood on several occasions. X-rays of the 
chest suggested the possibility of tuberculosis. The thrombosed veins were removed 
under local anaesthesia without disturbing the pregnancy. Following the operation hfemo- 
ptysis ceased, and reexamination of the chest suggested to the radiologist the presence of 
healing multiple infarcts. 

In thrombosis of veins already varicose there is, as compared with other 
forms of thrombosis, a remarkable absence of secondary disturbances in the 
forms of oedema, induration or ulceration of the calf. Apparently,’ therefore, 
an antecedent varix offers a certain protection against lymph stasis. Indeed, 
it may be true that the lymph channels which normally accompany the super 
ficial veins are gradually destroyed early in the course of varix, .that new 
lymph channels become established and that these are not disabled when 
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thrombosis of the varicose veins occurs, being out of reach of the inflamma- 
tory process. This is getting rather ahead of the story of lymphatic obstruc- 
tion which will come up insistently in the discussion of thrombophlebitis in 
normal veins. 

Thrombophlebitis of the Deep Deins of the Legs . — No attempt will be 
made here to account for the incidence of this disease. Nevertheless, the 
general swelling of the leg and thigh, even the buttock in some instances, 
points to a circulatory obstruction within the pelvis, and since a thrombophle- 
bitis during the puerperium (which would be likely to have a uterine origin) 
cannot he distinguished from any other form of deep thrombophlebitis, it 
seems probable that phlegmasia alba dolens always arises in the pelvis, involv- 
ing primarily perhaps, the internal, and secondarily, the common iliac vein. 
How far peripherally the process extends is very difficult to say. Supposedly 
collateral vessels may appear upon the upper thigh and even upon the abdom- 
inal wall, showing that the upper femoral vein has been at least temporarily 
obstructed, and I have recently studied a patient in whom, after the swelling 
in the early course of the disease has subsided, a collateral venous anastomosis 
about the knee was in evidence, as if the popliteal veins were still plugged. 
Such a state is perhaps unusual. More often no evidence of venous conges- 
tion in the lower leg is present. It is tempting, therefore, to suppose that there 
are very local thromboses causing a brief and slight disability and extensive 
thromboses causing a long-lasting disability. 

As is well known, a phlegmasia alba dolens is usually ushered in by fever 
and by pain in the calf, the popliteal space or perhaps the groin. Almost at 
once the lower leg begins to swell but does not turn blue. Why the absence 
of blueness? Is it actually present but engulfed in the oedema, or is a collat- 
eral venous circulation so readily established that venous congestion of the 
limb is never a serious feature of the disease? I lean to the latter view. My 
one experience of dividing a normal femoral vein in the groin showed that 
the resulting blueness of the leg died out within forty-eight hours, after which 
neither venous obstruction nor any swelling of the limb was ever noticeable. 
Moreover, in dogs, division of the femoral vein causes no visible circulatory 
changes of any sort. It would then seem highly probable that a venous throm- 
bosis, spreading peripherally, leads to so rapid a development of a collateral 
circulation that blood has no particular difficulty in leaving the leg. Even if 
such were not the fact, venous obstruction alone would fail altogether to 
explain the white swelling of a deep thrombosis. 

In the course of a day or two following the onset of the disease, swelling 
is at its height. As a rule the leg and thigh are evenly enlarged. In mild 
cases the condition persists for a week perhaps, then gradually subsides, so 
that within two or three weeks from the time of onset the leg has returned 
to a normal size. Thereafter, some oedema returns as the patient begins to get 
about, but is never again serious. In a more severe form of the disease, fever 
and swelling persist with little change for as long as several months. Even 
then a complete recovery may follow, but, as I shall presently show, after a 
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prolonged illness of this sort, a disabling complication is likely sooner or later 
to set in. 

The complication to which I have alluded takes the form of a porky 
oedema in the superficial tissues of the calf, usually on the inner and ante- 
rior face but not rarely upon the posterior surface, or low down, upon either 
side of the ankle. As a rule there is one large area of this sort. (Figs, i and 

2.) Occasionally, scattered 
lesions, altogether separate 
from each other, appear. 
Rarely a broad ring is 
formed about the leg. This 
oedema sooner or later be- 
comes indurated, the skin 
over it pigmented, and if the 
patient must spend much 
time in standing, the indu- 
rated area finally breaks 
down wholly or in part and 
becomes an obstinate ulcer. 

I previously supposed that 
such changes appeared only 
after a superficial thrombo- 
phlebitis, that is, of the great 
saphenous, vein. It is true 
that they are more likely to 
follow a superficial than a 
deep thrombosis, but they 
certainly occur in the absence 
of any disease of the super- 
ficial veins. For want of a 
better term, I have come 
to describe these superfi- 
cial areas as postphlebitic 
indurations. 

If the tissues are incised 
they give the impression of a rather chronic nonsuppurative infection. The 
fat is scarred and cedematous, and as the muscular aponeurosis is approached 
the scar tissue becomes denser. In extreme instances it has something of the 
appearance of true elephantiasis. Indeed the deep fascia covering the muscle 
may be one-quarter inch in thickness, remarkably dense and tough. Beneath 
this level the process no longer appears. The inner surface' of the aponeurosis 
and the delicate reticular tissues beneath it are undisturbed. Such a condition 
as this may develop a number of years after the original thrombosis or it may 
appear within a few months. It progresses slowly and steadily or in waves 
and may lead to a state in which amputation is considered. 
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Fig. i. — M. S. No. 11973, O, D. D. A mild and late 
ccdema and induration with healed ulcer, following a “milk 
leg,” left, six years earlier — presumably iliac and femoral 
thrombophlebitis. At that time, swelling lasted three to four 
months. Subsequently, aching discomfort in calf. For two 
months, noticeable hard lump on inner, lower calf. Ulcer 
formed and healed under bandaging. Area of induration 
extends to the back of the calf. Disease stationary under 
elastic stocking. 
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with the thrombosis, with the length of the thrombosed area and with the 
haphazard local anatomic variation which the lymphatics seem to possess. 

Experiments of Reichert, based on earlier suggestive work of the late 
Professor Halsted, in which the latter attempted to produce elephantiasis 
chirurgica in dogs by replantation of the hind leg, throw light upon the rela- 
tion of venous and lymphatic obstruction to swelling of a limb. Reichert 
made a complete circular incision of the thigh down to the bone, sparing 
only the femoral artery and vein but dividing their adventitia'; then reunited 
the cut surfaces with great care. In all experiments the limb swelled but 
showed no sign of gangrene. Swelling began on the second day, reached 
its height on the fourth or fifth day and had completely subsided by the 
seventh or eighth day. Injection experiments showed a regeneration of 
lymphatics beginning on the fourth day. He found that if, on about the 
eighth day, when the swelling had just subsided, the femoral vein were ligated, 
no recurrence of oedema appeared nor any untoward symptoms. If ligated 
while the swelling was at its height, subsidence of cedema was only slightly 
delayed. If, on the other hand, the lymphatics were blocked with India ink 
at the time the swelling had just subsided, cedema reappeared. Thus the 
importance of divided lymphatics as a cause of this swelling was demon- 
strated. Incidentally Reichert found, as others had before him, that infection 
and scar-tissue formation decidedly retarded the reestablishment of lymph 
channels. Apparently, however, no instances of elephantiasis developed 
among his experimental animals. 

Very recently, I have attempted to reproduce in dogs phlegmasia alba 
dolens. In one animal, under full anaesthesia, the femoral sheath was incised 
longitudinally just at the inguinal ligament. The vein was carefully isolated 
and ligated. About two inches below this point the femoral vein was again 
exposed and elevated upon a fine silk ligature. Two cubic centimetres of mus- 
cle juice taken up in saline solution was then injected into the segment of 
vein so isolated and the intima of the vein scratched with the needle. The 
lower ligature was then tied, and to be certain that no circulation could pass 
through the segment, several entering veins were divided as well. 

Within forty-eight hours a typical “milk leg” developed, though the animal 
did not seem distressed and never exhibited any evidence of pain. At the end 
of four days the cedema was at its height and involved the paw. Thereafter 
it gradually subsided, though at the end of seven days it was still present, 
particularly in the thigh. At the end of ten days swelling had disappeared 
and the animal was killed by chloroform. The vein was found thick-walled 
and very adherent to the tissues about it. Only a fragment of clot, showing 
evidence of slight cicatrization, remained. In another animal the common 
iliac vein was divided in a similar way through an abdominal incision and 
an even longer segment was isolated by a second division- below the inguinal 
ligament. No entering branches were ligated. Only a slight cedema of the 
thigh; which reached its height on the second or third day after the operation, 
developed. The explanation of the failure to obtain a typical oedema in 
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this instance was found when the animal was killed by chloroform on the 
eighth day. There was, as compared with the first animal, little or no reaction 
about the vein. Moreover, no clot could have formed within the supposedly 
isolated segment, since blood evidently entered it by way of the deep epigastric 
vein and escaped by way of the internal iliac vein. However, this experiment 
serves as a good control for the first, that is, it demonstrates the failure of 
mere division of the common iliac and femoral veins to cause any material 
disturbance of the venous or lymphatic circulation. 

In a third clog an attempt was made to interrupt the lymphatics without 
injury to the vein. Here the sheath surrounding the femoral artery and vein, 
together with the loose tissue about it, was excised for a distance of about 
one inch, though the adventitia of the vessels was not completely removed. 
Then a fragment of gauze was twined loosely about the vessels. (Edema 
of the thigh down to, but not below, the knee followed. It reached its height 
on the second and third day; then disappeared. Evidently the interruption 
of the perivascular lymphatics was not extensive enough to cause any impor- 
tant lymph stasis. 

Admittedly, these experiments, though suggestive, are incomplete and 
require repetition and expansion; but even from the evidence presented here, 
it appears that phlegmasia alba dolens represents a lymphatic obstruction of 
uncertain intensity due to inclusion of the trunk lymphatics of the leg in 
the thrombophlebitic process and that simple division of a vein has no power 
to cause this obstruction. It remains to explain the reestablishment of the 
venous circulation and the secondary complications. 

It is almost certain that the venous return is cared for, so far as the iliac 
veins are concerned, by absorption or canalization of the thrombus. In the 
interval, collateral vessels carrv on the venous circulation. For such veins 
as the iliacs, which have no valves, this means restoration to a nearly normal 
state. On the other hand, the femoral vein, which depends upon valves for 
its efficiency, must in all probability be disabled by thrombosis and canal- 
ization. If this is the case, why does there not follow a high degree of 
venous stasis The explanation probably lies in the remarkably abundant 
and ingeniously arranged anastomotic channels known to be present among 
the deep veins of the thigh and leg. Otherwise cyanotic legs would be the 
rule after a deep phlebitis, which they are not. 

I he areas of superficial cedema and induration which have already been 
described as occasional late complications of iliac and femoral thrombosis 
are explainable upon much the same grounds as true filarial elephantiasis. f 

T I was not familiar, when this paper was written, with Matas’s clear and convinc- 
in g description of elephantiasis, especially in its relation to phlebitis, lymphangitis and 
lymphadenitis, published in 1913. Matas makes no effort to explain the relation of phle- 
bitis to lymph stasis, but discusses the effect of repeated cutaneous infections upon 
lymphatic obstruction and the permanent states of elephantiasis which he treated with 
success by the method of Kondoleon. The conditions described by Matas are, of course, 
more, advanced and extensive than those described and figured in this paper but the 
Principle is undoubtedly the same. 
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They never seem to follow mild instances of phlegmasia alba dolens, but 
rather those processes which are so obstinate and prolonged as to lead to 
scar-tissue formation outside of the deep fascia. Although both deep and 
superficial lymphatics are in the beginning obstructed, there is no evidence 
' ■ th at permanent disability is suffered except by 

the superficial vessels. Bardeleben illustrates the 
course of the deeper layer of superficial lymphat- 
ics in the calf (Figs. 3 and 4), and his descrip- 
tion agrees, in the main with that of Reichert. I 
should judge that it was the destruction of these 
lymph vessels in particular which causes the char- 
acteristic scar formation immediately superficial 
to the muscular aponeurosis in the calf. Scar 
formation and lymph stasis tend to form a vicious 
circle, resistance to infection is low, trauma is 
common and thus ulceration is in the end almost 
inevitable. 

Superficial Thrombophlebitis . — Superficial 
thrombophlebitis, that is, of the great or lesser 
saphenous systems, causes a more direct and gen- 
eral disability of the surface lymphatics than 
thrombosis of the deeper veins. Whereas an iliac 
thrombosis, rapidly resorbed, may cause a wide- 
spread but brief swelling of the limb and only 
indirectly disable the superficial lymph vessels, a 
saphenous thrombophlebitis is likely to obstruct 
many superficial lymph channels directly and 
simultaneously. These channels follow the course 
of the superficial veins. (See Fig. 3.) That they 
are gradually disabled and take new courses as 
varix gradually develops has been offered already 
as a reason why thrombosis in varicose veins 
causes so little swelling and induration of the 
subcutaneous tissues as compared with a no moie 
extensive thrombosis in veins not already varicose. 

A very striking demonstration of the effect 
of a thrombosis in a superficial vein previously 
normal is offered by the following case : 



Fig. 3. — The course of the deep 
layer of superficial lymphatics. 
These vessels, which at first follow 
closely the larger trunks of the 
great and lesser saphenous veins, 
join the deep lymphatics and fol- 
low the femoral vein upward. 
(After Bardeleben.) 


redness 


S. L. Y., entered the Peter Bent Brigham Hospital suffering from pain, 
and swelling along the course of the great saphenous vein and some o its r 
the calf. In the course of several weeks the disease subsided and ie e ie 1 

with some oedema of the calf. A few weeks later he suffered a repetition 0 j 

but did not return to the hospital until six months later w len t ie wl ° a ^ eim 

inner side of the calf were found to be reddened and indurate , wi 1 a z ocess 

surrounding the area of most intense inflammation. A week in bed left P 
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less inflamed but well defined and the hardened veins could be felt in the thigh and 
leading into the diseased area. Ulceration had not occurred. The saphenous vein 
was removed from the groin down to, and as far as possible through, the indurated 
region, and by long, straight incisions two broad strips of thickened deep fascia were 
excised through the midst of the area and for some distance above and below. Healing 
was satisfactory, and now, six months later, the leg is vastly improved. Whereas 
formerly the patient had to spend most of his day with his leg elevated, he is now able 
to work. However, superficial lymph stasis is not 
altogether abolished. The operation should, I believe, 
have been more radical. i.<\, more of the deep fascia 
should have been removed. 

This case is fairly illustrative of the late 
result of a superficial thrombophlebitis. Not 
all patients develop secondary troubles so rap- 
idly, nor is it possible to say what proportion 
suffer late complications. If, however, the 
original attack is severe, and particularly if it 
is repeated, lymphatic obstruction and its con- 
sequences are almost inevitable. It appears 
also that an attack of superficial thrombosis 
permanently disables the great saphenous vein 
and many of its branches, so that the veins, 
though small and fibrous, are valveless. More- 
over, the perforating veins, which should aid 
the superficial system by carrying blood from 
it into the deep vessels, are usually rendered 
incompetent. Thus the surface veins tend to 
be even more congested with blood than is the 
case in the ordinary type of varix, and con- 
gestion may he so marked as to give the im- 
pression that the deep veins are varicose. Such 
is not the case. I doubt if they ever become 
varicose, but after a widespread persistent 
superficial thrombosis, where there is added to 
the oedema and induration of lymph stasis the 
congestion due to superficial varicosity and disabled perforating veins, the 
state of the lower leg is bad and gives the impression that the venous circula- 
tion is severely damaged. 

Treatment . — The treatment of thrombophlebitis in hitherto normal veins 
naturally divides itself into the management of the thrombophlebitis and 
of the postphlebitic oedemas and indurations. In respect to the immediate 
treatment, I doubt whether anything operative can or should be done for an 
iliac phlebitis unless the patient is clearly suffering from repeated pulmonary 
infarction and septicaemia. Then the attempt should be made, perhaps, to 
tie off the common iliac vein or even the vena cava central to the process. In 
the case of a superficial phlebitis the case is different. Ligation of the great 
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Fig. 4. — The course of the deep lym- 
phatic trunks along the femoral vessels 
in Hunter’s canal. (After Bardeleben.) 
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saphenous vein above a septic thrombosis is perfectly reasonable, and even 
excision of much of the thrombosed vessel, provided a streptococcal cellulitis is 
not threatened, would certainly cut short the disease and might well ward off 
the late complications. 

Elevation and rest of the limb is ordinarily demanded, but I protest 
against the use of the ice-bag. It gives comfort, to be sure; but if it has 



any action beneath the sur- 
face, it tends to retard the 
perfectly natural and desir- 
able vascular reaction of the 
tissue to infection, if that is 
present, and it devitalizes the 
tissues. In many instances 
of deep thrombophlebitis and 
in the superficial disease, heat 
is clearly more favorable to 
the local reaction than cold. 
Moreover, heat is quite as 
grateful to the patient. 

I f , as I have suggested, the 
late complications of throm- 
bophlebitis are due princi- 
pally to lymph stasis, attention 
should be directed as early as 
possible to restoring the re- 
turn of both lymph and blood 
from the leg. One should try 
to visualize the thrombotic 
process in each case. If it is 


Fig. 5. — M. T. C. No. S. 272x4. Late result of excision 
of ulcer and deep fascia in area of postphlebitic induration. 
Skin graft. Double “milk leg” six years earlier, which laid 
patient up for six weeks. Indurated areas developed on both 
legs, the right more marked. A previous excision without 
removal of deep fascia had already failed. Patient has sl'ght 
bilateral varix. Removal of deep fascial strips in both legs 
is advisable. 


attended by little fever and 
local tenderness, it will soon 
become absorbed, or organ- 
ized and canalized, so that the 
fear of detachment of a clot 


by exercise after improvement has begun need hardly be entertained. There- 
fore, in the milder cases, exercise of the leg in an elevated position within a 
week or ten days after the process has passed its height should be begun. In 
severe infections, elevation should be maintained until fev.er has disappeared 
and local tenderness is absent. Then gentle motion in bed should be started. 
Later, light massage will be helpful. We are all too fearful of active exercises 
in an elevated position, forgetting to what the patient is subjected in the course 


of routine nursing, the use of the bedpan for example. 

As the patient begins to get up, the leg should never be left dependent. 
Active motion is always more favorable to a return of fluid from the legs 
than relaxation. Periods of activity should be cut short enough to prevent 
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tense swelling, and the rapidity with which swelling disappears on elevation 
gives some idea of the degree of permanent damage present. Bandaging is 
of little use unless it is beautifully done, but a light and not too tight elastic 
stocking may be helpful. 

The late complications are rather fascinating subjects for surgery and a 
hint of the obvious indications for treatment has already been given. The 
tissues should be given new connections with the lymphatics beneath the 
muscular aponeurosis. To this end, strips of deep fascia should be excised 
beneath areas of superficial oedema and for some distance above and below 
them. When the superficial tissues are severely indurated or ulcerated, such 
a procedure is not enough. The area most badly damaged should be excised, 
taking with it the underlying muscular aponeurosis. Then a skin graft can 
be placed upon the delicate reticular tissues covering the muscles. (Fig. 5.) 
Experience alone can indicate what tissues should be excised and what may 
be treated by excision of fascial strips alone. In any one instance the pro- 
cedure is so far a matter of judgment that the patient’s consent for an oper- 
ation in several sittings, perhaps, must be had. The tissues must be treated 
with exaggerated respect. 

The results so far have been encouraging. Some patients have been very 
much improved, others only a little. None have been made worse. Further 
experience will show, I am sure, that the principle is sound, but technical 
improvements and, especially, earlier treatment of these peculiar lesions will 
lead to greater success. Moreover, treatment of the late complications of 
thrombophlebitis may doubtless to a considerable extent be anticipated when 
the relation of the lymphatics to thrombophlebitis is better understood. 
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EMBOLECTOMY * 

REPORT OF THREE CASES 

By John deJ. Pemberton, M.D. 

of Rochester, Minn. 

FROM THE MAYO CLINIC 

In America to-day there is no established operative procedure of equal 
simplicity fraught with so little risk and with such dramatic potentialities that 
has been so woefully neglected as embolectomy for circulatory disturbances 
of the extremities. The reason this operation has not been employed more 
often can be readily explained by the fact that the rank and file of physicians 
either do not recognize the early symptoms of embolism or else are not 
acquainted with this method of reestablishing the circulation. Since Septem- 
ber, 1927, I have performed arteriotomy with removal of obstructive embolus 
four times in three patients. The vessels involved were the common femoral, 
aorta at its bifurcation, common iliac, and superficial femoral. These cases 
are reported with the hope of stimulating further interest in this useful 
branch of surgery. 

report of cases 

Case I. — A man, aged fifty-six, came to the Mayo Clinic, August 31, 1927, for a 
complaint referable to the stomach and heart, which followed an injury that he received 
1 in February, 1925, when he fell from a roof sixteen feet high, striking the side of his 
head and shoulder. Following this accident he was in bed thirty-seven days; dyspnoea 
was extreme on slight exertion, and there were certain qualitative dyspeptic symptoms. 
From the time of the injury he had been unable to carry on his work. According to the 
referring physician, rontgenologic examination showed a diaphragmatic hernia. 

Before the patient was examined at the clinic he went to a hotel where he retired 
about 8 p.m. and went to sleep immediately. About 10 p.m. he was awakened by a 
severe pain in a cuff-like area about 10 cm. wide, just above the left ankle; it felt as 
though the bone were dry and would break. The foot was numb. Since April, 1927. 
he had been having one or two mornings a week, a sensation similar to this one, which 
would disappear after he had put on his shoe. On this occasion he put on his shoe, but 
the foot remained asleep and the pain continued. The longer he walked about, the 
more severe it became. There was some swelling, beginning in the ankle and gradually 
progressing to the knee. The entire left leg was tight and painful, and was covered 
by black and brown blotches. About midnight he was unable to stand on the foot. He 
did not call a physician, however, until early in the morning, when he was immediately 
taken to the hospital. . 

I saw the patient about 11 a.m., and found him in what seemed to be a critica 
condition. He was prostrated, extremely dyspnceic, and was suffering excruciating pam 
in the left leg; there was marked auricular fibrillation (rate about 160). There was 
bluish discoloration in blotches over the leg, beginning at the foot and ending in an 
irregular line just below the groin. (Fig. 1.) The movements of the foot an eg 
were limited. The surface temperature of the leg w as decidedly lower than t rat 0 

* Read before the Southern Surgical Association, December i 3 > 1 Q 2 7 - 
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JOHN DEJ. PEMBERTON 

After complete cardiologic examination the diagnosis was made of angina pectoris, 
severe coronary sclerosis and marked myocardial degeneration. The electrocardiogram 
showed auricular fibrillation (rate 1 14) with ventricular premature contraction, left 
ventricular preponderance, and inversion of the T-wave in all three leads. 

Case II. — A housewife, aged thirty-five, came to the clinic, September 22, 1927, 
because of convulsions. At the age of fifteen chorea developed and since then she had 
had shortness of breath and slight cedema of the feet from time to time. Her health 
had been good until May, 1926, when abortion occurred after two months of pregnancy. 

Seven days later, while she 
was sitting in a chair, she 
suddenly felt faint and the 
entire left side became para- 
lyzed; her mouth was drawn 
and she was aphasic. After 
two days she was able to 
speak and move her limbs; in 
three weeks she was up and 
about. The left side, how- 
ever, remained weak for 
several months. Beginning in 
August, 1927, “ spells ” had 
occurred that were character- 
ized by a peculiar feeling of 
heaviness in the head, a weak 
voice, and partial loss of hear- 
ing. During attacks she 
usually wanted to lie down. 
There had been no convul- 
sions or loss of consciousness. 
The attacks varied in duration 
from three minutes to two 
hours and were followed by 
dull frontal headache and 
vomiting. The interval be- 
tween the first and second 
attack was about three months, 
but the attacks became pro- 
gressively more frequent and 
of longer duration. With the 
last seizure, September 19, 1927, she frothed at the mouth, bit her tongue and rolled her 
eyes. After this attack she was apparently dazed and aphasic for awhile. 

General examination in the hospital showed a fairly well-developed and well- 
nourished woman, who appeared to be in a semi-dazed condition. The patient was 
apparently able to comprehend questions, but answered only after they had been put to 
her several times. Her answers were intelligent but her voice was feeble and indistinct. 
The temperature and pulse were normal. The systolic blood-pressure was no, and the 
diastolic 74. There was a systolic murmur at the apex. There was no cedema. The 
blood count, blood Wassermann test and analysis of the urine were essentially negative. 
Ophthalmologic examination showed ocular movements, pupil reflexes and ocular fields 
essentially normal, and fundi negative. September 26, 6 c.c. of clear normal cerebral 
fluid was removed; the pressure was 1 cm. and there was prompt response to jugular 
pressure. A diagnosis was made of chronic endocarditis with mitral stenosis and 
ancient cerebral embolism. 

October 1, the patient was out of bed and had been walking a little. About 8 a.m., 
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while suiting in a chair. >lu* wa.s .suddenly seized with severe i»ain in the legs. About 
n a.m. the pain tin. illy settled in the right leg. Fxamination at this time showed 
extreme marble-like blanching from the loot to the knee, except for two areas of bluish 
discoloration on the dorsum of the toot. The temperature of the right leg was definitely 
lower than that of the left. Pulsation could not he palpated in any of the vessels on the 
jjjjht side and sensation in the foot and lee to the knee was definitely diminished. Wood 
did not follow deep needle puncture of the loot. There were no movements in the 
foot hut the patient was aide to 1 -end the knee. There was no .area of tenderness or 
diminution of jxwver in the left leg. There was no distinct pulsation of the left 
femoral artery, hut on auscultation there seemed t<> he a faint sound over it. Slight 
bleeding followed needle puncture of the foot. A diagnosis was made of an embolus 
in the common iliac and oper- 
ation was a d v i s e d. On 
account of the pat hut's pecu- 
liar mental status, it was im- 
possible to get her consent for 
several hours, and operation 
was delayed until 3 !\M.. seven 
hours after the onset of the 
first symptoms. 

LY.dvr local an.esthesia 
an incision about X cm. long 
was made over the right com- 
mon femoral artery and the 
artery was exposed ju>t be- 
low Poupart’s ligament. There 
was no pulsation, and the 
artery was narrowed to about 
half normal size: clots were 
not palpated. (l : ig. .}.) A 
vertical incision, about _• cm. 
long, was made in the anterior 
wall. Immediately there ex- 
uded parts of a soft thrombus. Small curved duct forceps were inserted distally 
and more of the soft thrombus was removed; only slight bleeding followed. There 
was no bleeding from the proximal end. Forceps and a uterine probe were passed 
up into the lumen of the external iliac, the forceps for a distance of about 13 cm. 
and the probe for 20 cm. The probe at this point seemed to meet with an impassable 
obstruction. The incision in the skin was carried up for 10 or 15 cm. on the 
abdominal wall. The aponeurosis of the external oblique was divided, the internal 
oblique fibres were separated, and the external iliac artery exposed and then traced with 
the fingers by pushing the peritoneum ahead. At a point near the promontory of the 
sacrum, pulsations of the abdominal aorta could be distinguished. Below this point the 
common iliac was milked and something was felt crunching between the fingers. After 
further milking, it was evident that the embolus was dislodged into the common iliac, 
for the pulsations were now more distal than w'as noted at first. The forceps were 
pushed up into the artery as far as possible, the jaws closed, and then withdrawn ; 
with it there came a long branched thrombus about 7 or S cm. long, evidently from the 
iliac and its two branches. (Fig. 5.) Immediately a large irregularly cone-shaped dot 
(embolus), about 3 by 5 cm., shot out of the artery followed by an unimpeded stream 
of arterial blood. There was no bleeding from the distal end of the femoral artery, 
which was gently probed downward without meeting obstruction for from 10 to 12 cm. 
The opening in the artery was closed by a running suture of 000 silk threaded on a fine 
straight artery needle. Pressure was released from the artery proximally, and slight 
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bleeding from the suture line followed. A second row of silk was then placed in the 
artery ; there was no bleeding. The wound was closed, an untied fish-line suture being 
left around the femoral artery, proximal to the suture line. The ends of the thread 
were brought out of the wound so that they could be tied if secondary hemorrhage 
occurred. After the operation a faint pulsation was felt in the popliteal. The color of 
the skin over the foot was now changed from blanched to mottled blue ; the patient was 
able to move the foot and toes. 

Immediately on the patient’s return to bed, external heat in the form of hot water 
bottles and medical diathermy was applied to the right leg, and normal color and motility 

were soon restored. How- 
ever, she then began to com- 
plain of severe pain in the 
left leg, worse around the 
knee. The possibility of a 
second embolus was consid- 
ered, but since there was no 
appreciable change in the 
color of the leg or in the 
sensation or motility, a defi- 
nite diagnosis could not be 
made, even though one could 
not be sure of obtaining the 
femoral pulse. The leg was 
examined at intervals of half 
an hour to an hour during 
the course of the evening and 
night, and there was no 
change until about 3.30 a.m. 
when definite blanching of the 
foot and leg up to the knee, 
with loss of motion and sen- 
sation occurred. The leg was 
bluish and mottled ; the ex- 
tremity had a post-mortem 
lividity, and was cold up to 
the knee. The foot was in a 
rigid “ drop ” position. Operation on the left leg was urged, but the patient refused. 
Later, however, she consented, and at 9.30 a.m., about twenty-five and a half hours 
after the onset of symptoms of partial occlusion, and about six and a half hours 
after the onset of symptoms of complete occlusion, the operation was performed under 
local anesthesia. 

The upper part of the left common femoral artery was exposed in a manner similar 
to that on the right side. The artery, which was collapsed, was opened, and only a 
small amount of soft thrombus came out. Probing with gall-duct forceps for 12 to 16 
cm. was not followed by free bleeding, so the incision was carried up over the abdomen 
and the external iliac exposed retroperitoneally. In doing this a small opening was 
made in the peritoneum; it was closed immediately. With the probe as a guide, the 
artery was traced by the finger as high as its bifurcation, where pulsation could be felt. 
(Fig. 6.) By milking the artery, the pulsation came more and more distally until the 
embolus (a flat clot about 0.5 by 2.0 by 0.5 cm. rolled up into a cone-shaped plug) was 
withdrawn. Free bleeding followed immediately. The opening in the femoral artery was 
then closed, with some tearing of the wall ; in order to get tight approximation the lumen 
was necessarily constricted. Before closure it was noticed that the intima of the artery 
on the posterior wall opposite the incision was injured. After closure, pulsation came 
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-Method of approach for the removal of an aortic 
embolus. (Case II.) 
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of right lobe, but no bruits. The heart was moderately enlarged to the left, there was 
rhythm of auricular fibrillation, and the apical rate was 132 without pulse deficit when 
the patient was lying down. The systolic blood-pressure varied from 180 to 190, and the 
diastolic from 92 to 96. The liver was not definitely palpable. There was slight oedema 
over the tibias, tremor of the left hand, more noticeable on movement, and the small 
joints of the fingers were enlarged. The basal metabolic rate was 49. The blood count, 
the blood Wassermann test and the urinalysis were negative. Rontgenograms of the 
chest showed that the heart was moderately enlarged and that there was some passive 
congestion. A clinical diagnosis was made of adenomatous goitre with hyperthyroidism, 



Fig. 6. — Sagittal section; method of "milking" down an aortic embolus through a retroperitoneal 

approach. (Case II.) 


essential vascular hypertension with general cerebrospinal arteriosclerosis, myocardial 
degeneration with partial decompensation and residuum of cerebral vascular accident. 

The patient was kept at rest and given Lugol’s solution, 10 minims three times a day. 
There was some improvement until the twenty-second day after admission, when the 
heart began to fibrillate more rapidly, and the patient complained of sudden pain in the 
left foot and anterior part of the left leg. The pain was continuous and it was described 
as a burning, tingling sensation as though the foot and leg were asleep and circulation 
was returning. Examination at this time showed the left leg colder than the right. 
There was no blanching but there was a slight suggestion of cyanosis. The superficial 
veins in the left leg stood out more prominently than those in the right. There was no 
pulsation in the left dorsalis pedis or in the posterior tibial, but pulsation in the left 
popliteal appeared to be definitely diminished. The foot and leg remained this way 
for four days, when the patient complained of sudden severe pain, most marked in the 
foot and anterior tibial region. The pain was continuous and of a burning type. The 
patient was flushed and sweaty; she appeared to be in great agony. Auricular fibrillation 
rapid. The left leg up to the level of the knee was markedly cyanotic, there was 

658 


was 





JOHN DEJ. PEMBERTON 

Surgery of blood-vessels is of comparatively recent development and the 
number of operations recorded for the removal of obstructive arterial emboli 
are not numerous. The first attempt was made in 1895 by Ssabanejew. He 
opened the femoral artery because of threatening gangrene of the leg, but 
failed to find the embolus. Two years later Moynihan removed an embolus 
from the popliteal artery. The patient died four days later. In 1907, Stewart 
performed arteriotomy and extracted an embolus of thirty-six hours’ dura- 
tion from the femoral artery. Circulation to the limb was reestablished 
temporarily, but forty-two days later it was necessary to amputate the leg 
below the tubercle. In the same year Doberauer removed an embolus from 



Fig. 8. — Embolus forceps, devised for the removal of the emboli inaccessible to direct approach. 

the axillary artery, fifty-two hours after its lodgement. Thrombosis followed 
and two days later he made an arteriovenous fistula between the axillary 
vessels with the idea of restoring circulation to the hand. In this year 
Trendelenburg made a bold attempt to remove a pulmonary embolus. In 
1908, Proust and in 1909, Schiassi, Murphy, and Carrell and Leriche, per- 
formed arteriotomy for the removal of emboli from the vessels of the 
extremities, but none was successful in reestablishing the circulation. 

The first embolectomy carried out with good results was that of Lahey, 
performed in 1911. In the following year Key performed the second suc- 
cessful operation, and to Key belongs the credit for developing this field 
of surgery. It is estimated that up to the present time less than 150 cases 
of embolectomy have been reported in the literature. Most of the operations 
have been performed by Scandinavian surgeons ; there were ninety-five in 
Sweden from 1912 to 1925 inclusive. In this series were seventeen opera- 
tions on fifteen patients by Key. Less than twenty operations have been 
reported from the United States. Canada and England. All of these were 
performed for circulatory disturbances in the extremities arid the vessels 
involved included the aorta at its bifurcation, the iliac, femoral, popliteal, 
subclavian, axillary, brachial, ulnar and radial arteries. 

Origin of Emboli . — The possible sources of arterial emboli in the general 
circulation are: (1) A "entral spot in the arterial tree; (2) the left side of 
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the heart; (3) the pulmonary veins; (4) the right side of the heart, and (5) 
the systemic veins. In order that an embolus may lodge in the general 
arterial circulation from the right side of the heart or systemic veins, there 
must be a patent foramen ovale; the embolus is then spoken of as a paia- 
doxical ” or " cross ” embolus. Nystrom recently reported a verified case of 
paradoxical emboli arising from thrombosis of the iliac veins and lodging 
in both common iliac arteries. After the emboli had been successfully 
removed the patient died from cerebral and pulmonary embolism. Necropsy 
revealed a patent foramen ovale, thrombosis of iliac veins and cerebral and 
pulmonary emboli. Of the cases reported in the literature in which operation 
was performed the heart was diseased in more than 80 per cent. Willius has 
found that cardiac emboli occur in about 25 per cent, of all patients dying 
from disease of the heart. While emboli are prone to occur in endocardial 
valvular disease, particularly mitral stenosis, he shows that no form of heart 
disease is free from the perils of embolism. Willius explains the frequency 
of mural thrombosis in the auricles in auricular fibrillation by the fact that 
these chambers are no longer dynamic, and thus favor stasis and the develop- 
ment of coagulation of the blood elements. Bull examined more than 6000 
necropsy records at Rilc’s Hospital, Oslo, with the view of ascertaining the 
number of cases of embolism of the extremities with or without gangrene, 
and of determining the primary thrombus. Embolism of the extremity 
occurred fifteen times, fourteen times in the lower extremity and once in 
the upper; in seven of these cases there was no gangrene. The thrombus 
was in the cardiac chambers in thirteen cases and in the aorta in the other 
two. Among 6140 necropsies thrombosis was found in the arteries and heart 
in 243 cases (about 4 per cent.), in the aorta only in nine cases' (advanced 
atheroma), in the pulmonary veins in three cases, and in the heart, involving 
the valves, or more frequently in one or more of the chambers (right side 
in sixty-seven cases, left side in sixty-three cases, both sides in fifty-one 
cases). Commenting on the frequency with which thrombosis is found in 
both sides of the heart, Bull emphasizes that a patent foramen ovale is not 
necessary to explain the simultaneous occurrence of emboli in the pulmonary 
and general circulation. 

Embolism of an extremity may follow an operation or an infectious dis- 
ease when there is no demonstrable lesion of the heart. It is probable that 
low-grade infection is an important causal factor of all emboli. On the basis 
of such speculation the marked variation in secondary thrombus propagation 
following the lodgement of an embolus could readily be explained by the 
difference in the virulence of the infecting organism. 

It is- difficult to determine the incidence of embolism of the large arteries 
of the extremities but undoubtedly it is higher than is generally believed 
In approximately 200,000 registrations in the Mayo Clinic, the histories and 
data regarding twenty-one cases of circulatory disturbances of the extremities 
were definitely the result of obstructing arterial embolus. In three others the 
data were suggestive of embolism. 
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When a thrombus is detached from the wall of the heart, it is caught 
in the current of the blood stream and carried rapidly out through the arterial 
channels until it reaches a point of narrowing of the artery, such as a bifur- 
cation or where a large branch is given off. Here the embolus lodges and 
owing to the fact that its shape is then molded by secondary thrombosis to 
conform to the contour of the lumen of the vessels, the clot is often found 
at operation to be saddle-shaped or prong-shaped or to resemble a molar 
tooth. For this reason the embolus will probably obstruct not only the 
principal artery, but its main branch, thus diminishing the chances of the 
establishment of adequate circulation to the extremity. If the blockage is not 
removed early by embolectomy a secondary thrombus forms as a rule distal 
to the clot, thus interfering with collateral circulation, as illustrated in 
Case III. Five days before operation there were definite symptoms of 
embolism in the femoral artery with pain, blanching of the foot and dimin- 
ished pulsation in the popliteal artery, indicating either incomplete or com- 
plete blockage with efficient collateral circulation. This condition remained 
about stationary until three hours before operation, when pain became more 
severe, popliteal pulsation ceased, and evidence of impending gangrene 
appeared. Operation revealed extensive secondary thrombosis. However, the 
tendency to secondary thrombus building is not constant in all arterial emboli, 
for occasionally adequate collateral circulation is established and the vitality 
of the limb preserved. 

Symptoms . — The characteristic symptoms of embolism are those of 
ischaemia of the extremity. The subjective symptoms are sudden severe 
stabbing pain, a sensation of cold and numbness, and disturbance of sensi- 
bility. The objective symptoms are change in color of the skin, which 
becomes marble-white, blotchy, ashen or cyanotic, decrease in the tempera- 
ture, disturbed motility, absence of skin and tendon reflexes and absence of 
pulsation. The sudden blockage of a large artery will throw an additional 
burden on the heart, which if already injured may result in great prostration, 
with tachycardia, fibrillation, cyanosis and dyspncea. Key states that there 
may be, before the onset of circulatory disturbances, certain prodromal 
symptoms due to small emboli. Not infrequently in cases of femoral embol- 
ism the patient first complains of pain in both legs, then with the appearance 
of the ischaemia the pain is confined to one leg. It is believed that the 
embolus is arrested momentarily at the aorta, straddles the bifurcation and 
thereby produces partial obstruction to both iliac arteries. 

Diagnosis .— The diagnosis is readily made if the obstruction is complete. 
Flowever, the condition must not be confused with venous thrombosis in 
which the extremity is warm, cyanotic and swollen, pulsation is present, 
sensations are unchanged and the veins are often painful. The circulatory 
disturbances of the extremity from arterial thrombosis due to endarteritis 
obliterans or arteriosclerosis are readily differentiated by the presence of 
prodromal symptoms and the slow extension of the process observed in these 
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conditions. Functional circulatory disturbances are not likely to be confused 
with embolism. 

Localisation .— As the embolus is generally found lodged at the bifur- 
cation of branching of the vessel and as the obstruction is always central to 
the upper limits of the area of ischaemia, the localization of the clot usually 
offers but little difficulty. Furthermore, in many instances the point where 
pulsations cease can be determined by palpation; if patients are very thin 
even the nodular enlargement of the vessel produced by the embolus may be 
palpated. Difficulties of localization may be encountered in the presence of 
multiple emboli, secondary thrombus formation, and in cases of embolus at 
the bifurcation of the aorta which may completely obstruct one common 
iliac artery and only partially obstruct the other, resulting in indefinite 
symptoms on that side. The latter condition was noted in one of Key’s 
cases, also in my Case II. 

Treatment . — The treatment may be divided into surgical and non-surgical. 
The non-surgical treatment consists of the application of heat to the extremity 
with the hope of favoring the establishment of collateral circulation, or 
vigorous massage of the limb over the site of the embolus with the idea 
of breaking up the clot, thereby permitting its distribution to smaller periph- 
eral vessels. While successful reestablishment of the circulation has fol- 
lowed both of these procedures, the non-surgical method should be considered 
only when a very small vessel of the extremity is involved with little evidence 
pointing to impending gangrene or if the patient is critically ill and unable 
to stand any operative procedure. Before advising the employment of non- 
surgical treatment it should be borne in mind that the blockage of the princi- 
pal artery of an extremity by an embolus is laden with greater danger of 
gangrene than a similar blockage by a ligature. If a vessel is obstructed 
by an embolus two other factors diminish the chances of the establishment 
of collateral circulation : the embolism is likely to be lodged at the point of 
origin of a large vessel and as a rule obstructs it as well as the principal 
artery of the extremity, and an embolus is more likely to propagate the 
formation of thrombi than is a simple ligature. 

The surgical procedures that may be indicated are arteriotomy with the 
removal of the obturating clot, and ligation of the vein accompanying 
the obstructed artery. Embolectomy, performed as soon as possible after the 
onset of the obstruction is the ideal procedure. Delay in removing an 
embolus increases the chances of thrombosis in the artery, and decreases the 
vitality of the tissues of the extremity by continued suspension of the circu- 
lation. The presence of either of these complications lessens the chances of 
success of the operation. As emphasized by Key, the operation should be 
employed in all cases in which circulatory changes are threatening and also in 
cases m which there is beginning gangrene: in the first instance to prevent 
the development of gangrene, and in the second to restrict its spread. 

The operative technic is simple. Under local anesthesia the artery is 
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exposed and incised at or just above the site of the embolus and the obturat- 
ing clot or clots are removed with the least possible injury to the intima. If 
the operation is prolonged, the edges of the wound are kept moistened by 
compresses soaked in 2 per cent, solution of sodium citrate. The wound in 
the vessel is closed by interrupted or continuous suture of 000 silk, which 
has been immersed in liquid vaseline and threaded on a No. 12 sewing 
needle, ground down to about 1 cm. long. When the iliac artery, the aorta 
at its bifurcation, or the subclavian artery is involved, direct approach is 
difficult if the patient is obese, and inadvisable if the patient is in poor 
condition. In such case it has been suggested that the incision in the artery 
be made at a point easy of approach, such as the femoral or the axillary 
artery ; then if the vessel is gently probed at a point nearer the heart, the clot 
may be dislodged and removed through the opening in the femoral or axillary 
artery. (Figs. 6 and 8.) There are published reports of successful removal 
of an embolus at the bifurcation of the aorta by means of both the direct 
transperitoneal approach and the indirect retrograde probing. Certainly if 
the patient is obese or critically ill, the latter method is to be preferred. If it 
is impossible to dislodge the clot by probing, this method may be supple- 
mented by exposing the iliac artery and the aorta retroperitoneally and gently 
milking the vessels until the embolus is dislodged. The aortic embolus 
in Case II was successfully removed in this manner through an opening in 
the right femoral artery. The patient died from secondary thrombosis in the 
left common iliac, the result of failure to expose and open the left femoral 
artery at the time of the right femoral arteriotomy. Key emphatically urges 
this procedure because of the frequency with which an aortic embolus plugs 
the opening of both common iliac arteries. Late in the case when it is impos- 
sible to reestablish the circulation on account of injury to the intima caused 
by prolonged 1 contact with the thrombus, the collateral circulation may be 
improved by ligation of the companion vein at the site of the arterial obstruc- 
tion or preferably at a more central point. Makins proved conclusively that 
when the principal artery to an extremity is blocked, the ligation of the 
companion vein materially increases the blood-pressure in the distal parts. 
Holman showed further that the blood-pressure will be raised still higher if 
the vein is ligated at a point equidistant to the arterial obstruction. 

Results . — The results of embolectomy are influenced by certain factors: 
(1) The time elapsing between the lodgement of the embolus and its surgical 
removal; (2) the number of emboli; (3) the condition of the patient, and 
(4) the vessel obstructed. In the literature there is only one record of 
successful restoration of the circulation in any case of twenty-four hours’ 
duration or longer ; Key recently reported a successful result following 
surgery for an axillary embolus of forty-eight hours’ duration. Jefferson 
reviewed the records of twenty-eight cases of embolectomy performed in the 
period between 1922 and 1925. The results were satisfactory in fifteen. 
Most of the operations were performed in the Scandinavian countries where 
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the influence of Key’s teachings is greatest. Of the seventeen operations of 
embolectomy performed by Key since 1912, eight were successful. This is an 
excellent record, for as summarized by Jefferson, “ in the nature of things 
a very high percentage of successes is unlikely ever to be attained, for emboli 
are apt to be multiple and further infarction elsewhere will sometimes carry 
off the patient in whom a local success has been won; moreover, the advanced 
age of the patient and the frequency of heart disease often make the subjects 
bad surgical risks.” 
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ARTERIAL EMBOLECTOMY* 

By Max Danzis, M.D. 
of Newark, N. J. 

ATTENDING SUllGKON TO THE UETH ISRAEL HOSPITAL 

This paper is based upon a study of ninety-five cases of embolectomy 
gathered from the literature of American, Canadian, English, Swiss, French 
and Scandinavian surgeons and a report of three cases operated upon by the 
author, making a total of ninety-eight cases. 

The removal of an embolus from an artery has been made possible through 
the development of the modern technic of blood-vessel surgery. The first 
attempts were unsuccessful probably on account of lack of proper under- 
standing of the principles underlying the surgery of blood-vessels, and also 
because in most of the cases that came to operation the circulatory disturbance 
was too far advanced. Restitution of circulation could not be obtained and 
amputation for gangrene of the limb was the usual result. 

It is only within the last decade that arteriotomy for embolectomy has 
begun to give encouraging results. The first arteriotomy for the removal of 
an embolus was performed in 1895 by Suabanejew for threatened gangrene 
of the leg. The femoral artery was opened, the embolus removed, but tbe 
operation was not successful. 

Several surgeons had tried to remove emboli or arterial thrombi during 
the decade following its first performance, but were not successful. In 1909, 
Dr. John B. Murphy removed an embolus lodged in the common iliac artery 
near the bifurcation of the aorta. The operative diagnosis was thrombosis of 
the left femoral and an incision into that artery was made, but after opening 
the vessel, it was found that the obstruction was higher up. By means of a 
ureteral catheter introduced into the femoral artery as far as the bifurcation 
of the aorta, he was able to dislodge the obstructing clot. The opening in the 
artery was then closed with fine silk sutures threaded on a conjunctival needle. 
The operation was unsuccessful, gangrene developed, and amputation of the 
leg was necessary. 

The first completely successful embolectomy was performed by Labey in 
1911. He removed an embolus from the femoral artery six hours after its 
appearance. Dr. Einer Key of Stockholm, whose publication in 1922 is con- 
sidered to be the most important contribution to the subject, performed the 
second successful embolectomy one year later. In his case the embolus was 
also lodged in the femoral artery. Since that time Key has performed this 
operation ten times on nine patients. In eight out of his ten cases, the emboli 
were located in the lower extremity and two in the upper extremity. Gan- 
grene appeared in four of the ope rated cases and the result was good in the 

* Read before the Academy of Medicine of Northern New Jersey, November 28, 1927. 
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remaining six. He collected fifty-one other cases from the literature and he 
states that in no instance has the operation been fully successful when it was 
performed more than twenty-four hours after the onset of the obstruction. 
In reviewing the literature since the publishing of Key’s paper in 1922, we 
found a report by Lian and Maure in 1925 in a case of axillary obstruction 
of twenty-nine hours’ duration. 

Early diagnosis and immediate surgery is advocated by all. The best 
results were obtained in those cases where the operation was performed within 
the first twelve hours after the onset of the obstruction. The sooner 
embolectomy is carried out after the onset of the condition the better are the 
prospects of success. If no attempt is made to dislodge the clot until the 
lapse of a few hours after its onset, secondary thrombi will form and cause 
obstruction to a large segment of the arterial canal. Degenerative changes 
may take place in the intima of the vessel at the site of the thrombus or 
embolus. These changes interfere with the flow of blood within the lumen 
of the vessel, even after the clot has been completely removed. 

Most of the early cases were reported by Scandinavian surgeons, but since 
the publication of Key’s paper, we notice from a review of the literature 
that there is a slow but steady increase in the number of cases reported by 
American and continental surgeons. But the reports from the Scandinavian 
literature still predominate over that of any single individual country. 

The subject is worthy of discussion from many angles. This condition 
is not of a very frequent occurrence and it is not usually recognized in its 
early manifestations by the general practitioner or surgeon. The importance 
of early surgical intervention is not fully appreciated. Early recognition 
of its symptoms, and a prompt diagnosis are essential, if satisfactory results 
are to be obtained by operative interference. The technic of the operation is 
not very complicated or difficult, because the emboli usually lodge in vessels 
that are most accessible. As we shall see from report of the cases, most of 
the emboli were in the large vessels of the upper or lower extremities and 
mostly near the bifurcation points such as the profunda brachialis or profunda 
femoris. The localization of the embolic site is not difficult to establish, par- 
ticularly in the vessels of the extremities where the presence or absence of 
pulsation can be ascertained so easily. 

The symptoms that usually characterize an embolus may be divided into 
the subjective and the objective. The subjective symptoms are, sudden onset 
of pain, a sensation of coldness and numbness of the extremity. The pain 
may be very severe with onset of obstruction and gradually diminish in 
intensity as the blood supply to affected part is progressively lessened. The 
objective signs are, change in color of the skin, the lowering of the tempera- 
ture of the affected part, some disturbance of motility, and the most important 
of all, the absence of pulsation in the artery supplying the affected part. 

As a result of the suspension of circulation, there is a marked anemia of 
the affected extremity. The skin becomes pale and somewhat cyanotic. As 
the obstruction continues, the discoloration may be seen, in livid, dark blue 
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obstruction and the clot evacuated. This can be done by pulling gently on the 
clot with very small forceps covered with sterile vaseline or dipped in 2 per 
cent, citrate solution, or fine scoops may be used. Milking the vessel upward 
or downward, depending on the location of the clot in its relation to the 
incision, may dislodge it. The constriction of the vessel above the incision is 
released and blood allowed to flow freely. If there is no free flow of blood, 
then the assumption is that there is probably another clot above the arteri- 
otomy wound which is obstructing the circulation. An attempt should be 
made to dislodge it either by another incision into the vessel higher up or by 
aspiration through a catheter. If a thrombus is found below the point where 
the embolus has lodged, then an incision should be made below the point of 
the primary incision after having put a clamp below in order to prevent the 
dislodgement of the clots downward. A catheter should then be introduced 
into the primary incision and the segment of the vessel between the two 
incisions irrigated with 2 per cent, citrate solution. The incisions in the 
artery should not be closed before a free flow of blood has been definitely 
established above the obstructed point. 

Proper suturing is a most important factor. The needles should be of 
the finest size, threaded with fine silk, thoroughly lubricated with sterile vase- 
line or albolene. Throughout the operation the use of 2 per cent, sodium 
citrate solution is suggested for sponging in order to prevent coagulation. 
Key emphasizes the fact that throughout his entire technic, his instruments 
and gloves are rinsed in the citrate solution. The curettes and probes used 
for removing the emboli or thrombi should be smeared with sterile vaseline. 

The removal of an embolus lodged at the bifurcation of the abdominal 
aorta presents a much more complicated problem. The general condition is 
such that will not permit a transperitoneal exposure of the aorta at that point. 
The following method of procedure is suggested. Both femoral arteries are 
exposed and clamped. One artery is opened proximal to the clamp and an 
attempt is made to dislodge the clot by means of uterine sounds, blunt curette 
or by irrigation if necessary. The clamp is placed on the opposite femoral in 
order to arrest any fragments of the dislodged clot that may be carried into 
it. After the clot has been dislodged and blood flows freely, the artery may 
be temporarily clamped again and an arteriotomy performed proximal to the 
clamp on the opposite side to permit the escape of the fragments of the broken 
up embolus which may have come down into it. A clamp is then placed above 
the opening in the vessel and the incisions in both vessels closed. 

The total number of embolectomies that we have been able to collect since 
Labey’s first case is ninety-eight. This number includes the sixty-one cases 
reported by Key in 1922, of which ten were his own, the remaining fifty-one 
having been collected by him from the literature. We have made a careful 
search of the literature published on this subject since 1922 and we found 
thirty- four additional cases and three of my own, making a total of thirty- 
seven embolectomies performed since that time. (Chart 1.) 

670 





embo^ctomv 


Cua rT 1 

->* 1 "“ mbe UUT 

CoUected iron 

Author’s cases 

r\0’ 7. 


..98 


. oll 37 cases, t9 22 *9 ^ 
Analysis based on 37 


Oldest 

Youngest 


Sex 


Etiology 


Male 

Female 

Cardio-vascular d ' sea . 

Parturition . ‘ 

Post-operative 

ESot mentioned 


Male 
.. 72 

.. 25 


.61 

• 34 
3 


Female 

78 

27 


10 

26 

22 

. 3 
6 
6 


‘ . q £ operation) 

The discussion^ 

Mayo — 


; thirty-seven^- case included ■ y erobert on on uctoue, ,, ^ 

erent surgeons, * performed by report two est 

Mayo Clinic. Operation cas e each repo rts the » 

Kxteen surgeons each and on ^ ^ re covery. q{ 

three surgeons report* ^ of four ca^es w ^ fte***^ 

number m tb t, h outstanding the operative Whereas 

The most * ** ToTa sX oi 

these reports, is compared wi obtained ou eighteen 

in the last fi« “ teen successes ^^ seven cases. ** •*££**, 

prior to I9“. ““’I collected senes of was complete c 

forty-five cases, m o other cases, t q£ the patient, a al 

complete but W 't "parts of the body, ^wo^ oi 

restoration of ' j lodged m o* J, tlo n wit h resulting us 

r:ftb n e oleSoh in ^ -es, ^ erative 

cases there followed the oy , improvement, » P c (Chart 

„ v Most ot the 

very early. (Chart 3-) ChART 2 


18 

3 


Jtanllr of E.»W«*>»* 

Complete recovery 'subsequent death 

Complete , imitation ot gangrene ....•■ 

Partial circulatory res 

Immediate gangrene and ^ 


MAX DANZIS 


Chart 3 
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The occurrence of emboli is more frequent in women than in men. Age 
is a very important factor. Most of the cases occur either in late middle life 
or old age. Cardio-vascular disease is given as the etiological factor in twenty- 
two cases, parturition and surgical operations in nine, and in six cases the 
causes are not given. (Chart 4.) The location of the emboli were mostly in 


Chart 4 

Analysis of Results 

Based on Etiology 
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Deaths 2 
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Partial success, gangrene limited 1 
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the lower extremities, twenty-six out of thirty-seven. The femoral artery 
predominated. Those in the upper extremity usually lodged either in the 
axillary or brachial artery. (Chart 5.) 
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a ureteral catheter was passed through the incision into the vessel distally and no obstruc- 
tion was met. Irrigation with citrate solution was not done for fear of driving small 
fragments of the thrombus into the lowermost branches of the radial and ulnar arteries. 
The incision in the artery was closed with vaselined silk and the soft parts closed with 
layer suture. The patient was in poor shape throughout the operation. I am unable 
to state definitely the probability of reestablishment of circulation in the arm, because the 
patient died suddenly six hours later with signs of cerebral embolism. 

Case II. — R. G., age seventy. Admitted to the hospital December 12, 1926. This 
patient had suffered from endocarditis and myocarditis for many years. With the 
exception of occasional respiratory difficulty, she felt well until five hours before admission 
when she felt a sudden sticking pain below the right shoulder radiating down to the 
elbow and to the finger tips. This pain became constant and increased in severity. The 
patient stated that the entire extremity felt numb and that she was unable to move the 
arm for one hour. The pain later on diminished slightly and there was a gradual return 
of motive power to the arm. 

On admission to the hospital the right forearm, hand, and fingers appeared to be 
distinctly cyanosed. The extremity was definitely colder to touch than the opposite arm. 
No pulse was felt at the wrist, ante-cubital fossa, or along the course of the brachial 
artery. Some pulsation could be felt in the apex of the axilla and distinct pulsation in 
the supra-clavicular fossa. The patient appeared moderately shocked and complained 
of a great deal of pain in the affected arm with some impairment of motion. The diagnosis 
of axillary thrombosis was confirmed and immediate operation advised. 

Under brachial plexus block anaesthesia a longitudinal incision was made over the 
inner surface of the upper portion of the right arm exposing the axillary space with its 
contents. The axillary artery was isolated but no pulsation was felt at the level of the 
head of the humerus. The outer border of the pectoralis major was split across in order 
to reach the second portion of the axillary artery, above which pulsation could be felt. 
The clot was located at this portion of the artery. The usual method of procedure was 
followed in the operative technic, and a bean-shaped clot about one-half inch In length, 
thick enough to completely block the vessel, was removed. The portion of the vessel 
distal to the incision was milked upward in order to express any portion of the thrombus 
which may have formed below the embolus, but none was found. When the clamp 
proximal to the arteriotomy was released there was a free arterial spurt synchronous 
with the pulse. The wound in the artery was closed with vaselined silk. After closure 
of the wound, a feeble pulse could be felt in the ante-cubital fossa, but no radial pulse. 

The patient reacted well from the operation and the following morning the extremity 
was warm. Still no radial pulsation. Has dissociated sensation but full motion. Arm 
kept warm by electric baker. 

December 8. Cyanosis disappeared. Visible improvement but no pulse at wrist. 

December 10. Brachial pulse felt. Arm warm. Cyanosis entirely gone. Full 
motion. Sensation same. 

December 13. Radial pulse felt. Circulation apparently fully restored. Patient able 
to raise arm at right angle to body. Normal function in hand and forearm. Wound dry 
and clean. Sutures removed. General condition very good. 

Two days later, that is, ten days following the operation, while the patient was lying 
in bed, she felt a sudden coldness on the plantar surface of the right foot. This was 
followed immediately by a sharp pain in that area. Two hours later the pain became 
much worse and there was a beginning lividity of the toes, particularly the nails. Pul- 
sation in the right femoral below Poupart’s was felt, but no popliteal pulsation could 
be felt. There was marked tenderness over the right Hunter’s canal, but no tenderness 
in Scarpa’s triangle or popliteal space. A diagnosis of embolus of the lowermost portion 
of the femoral or beginning popliteal artery was made and operation performed two 
hours after the onset of the first sign. 

Under spinal anaesthesia, an incision was made over the inner surface of the thigh 
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following Hunter’s canal toward the popliteal space. The lower portion of the femoral 
and the upper part of the popliteal artery was isolated and a large clot was removed from 
the upper segment of the popliteal artery. Another incision was made lower down and 
the segment of vessel included between the two incisions was flushed with saline solution. 
Both artcriotomy wounds were closed in the usual manner. Pulsations were visible 

after closure below the obstructed point. , 

The following day, the lower third of leg and foot assumed a discolored and mottled 
blue appearance. No pulsation or sensation. Arm wound, however, was clean and the 
entire upper extremity in perfect condition. On the third day dry gangrene of the leg 
was definite and amputation above the knee under spinal anaesthesia was pci formed on 
the fourth day. Patient died on the following day. 

Dissection of the vessels from the leg showed the femoral artery and profunda femoris 
to be free and clear. The popliteal artery was patent and showed no evidence of any 
pathological changes, aside from some slight atherosclerosis. At the bifurcation of the 
popliteal into the anterior and posterior tibial arteries, was a saddle embolus composed 
of a white thrombus distal to which ran a secondary red thrombus for a few inches. 
Below this the arteries were empty and aside from slight atherosclerosis showed no 
obstruction of the lumen. 

Evidently another embolus or part of the same one was overlooked at the bifur- 
cation of the popliteal artery. In this case I should have done an artcriotomy on the 
anterior and posterior tibial to rule this out and possibly dislodge the clot by retrograde 
catheterization. 


CONCLUSIONS 

1. Embolectomy is assuming a definite place as a surgical therapeutic 
measure in cases of sudden circulatory obstruction, especially in arteries of the 
extremities. 

2. Early diagnosis and prompt surgical measures are essential for success- 
ful results. 

3. The operation should be done under regional or spinal anaesthesia. 

4. Careful search should be made for obstructive emboli or thrombi above 
or below the primary embolus before the artery is closed. 
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ILEOC/ECAL ENTEROCYSTOMA PRODUCING 
PARTIAL INTUSSUSCEPTION * 

By Frank; V. Tiieis, M.D. 

of Chicago, III. 

FROM THE SURGICAL DEPARTMENT OF THE PRESBYTERIAN HOSPITAL AND THE RUSH MEDICAL COLLEGE 

OF THE UNIVERSITY OF CHICAGO 

Enterocystomata of the ileoaecal valve are of interest to the surgeon 
because of their rarity, inode of origin, location and clinical manifestations of 
intestinal obstruction. Some question might arise as to whether this group 
of unusual tumors of the bowel should not belong to Dowd’s 1 original 
classification of mesenteric cysts of enteric origin. Prior to the publication of 
his article in 1900, Hahn (1887), 2 Braquehaye (1S92), 3 as well as Moynihan 
(1897), 4 omitted cysts of this type from their classification entirely. How- 
ever, with Roth, 3 Colmer, 0 Kaufman 7 and most others, 8 - 9 > 10 > 24 ascribing 
the origin of mesenteric cysts to faulty or incomplete involution of the 
omphalomesenteric duct, there should be no difference between cysts of similar 
structure whether they occur within the layers of the bowel wall as is seen in 
our case or whether they occur within the mesentery or omentum. Moynihan, 4 
in 1897, found altogether one hundred cases of mesenteric cysts in the surgi- 
cal literature. Swartley, 11 in a recent article, states that at the present time 
there are two hundred cases of these cysts which have been found within the 
mesentery itself, and about an equal number of similar structure occurring 
in the omentum. 

Enterocystomata are among the most uncommon of the mesenteric cysts. 
Colmer, in 1906, collected thirty-nine cases ; four within the abdominal wall, 
twenty along the free convexity of the bowel, and fifteen in the mesentery. 
MacAuley (1924), 12 in a most comprehensive article, reviewed and abstracted 
twelve cases of enteric cysts occurring in the region of the ileocsecal valve. 
Aschner, 10 in the same year, reported the abstracts of six additional cases and 
five more isolated cases have been collected. As might be expected, a number 
of these twenty-two cases are so inadequately described that there is some 
doubt as to whether they should be included. Still it is reasonable to assume 
that the same proportion of reports included in Swartley’s figures are unrelia- 
ble. With mesenteric cysts in general, being among the pathological rarities, 
enterocystomata of the ileocsecal valve as a cause of intestinal obstruction is 
practically unknown. This is attested by the fact that they are either omitted 
entirely or are scarcely mentioned in the standard surgical or pathological 
text-books. Although enterocystomata occur anywhere throughout the intes- 
tinal tract or remains of the omphalomesenteric duct, only those twenty-two 
cases reported as found in the region of the ileoctecal valve were here con- 
sidered because of their similarity to the case we are reporting. No new case 
has been published since 1925. 20 

* Read before the Chicago Surgical Society, December 6, 1927. 
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That these cysts are of congenital origin cannot be questioned. In this 
group of twenty-two cases, fifteen were found either in the newborn or in 
infants under one year of age. The majority were discovered at autopsy. 
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Fig. I. — Enterocystoma of the terminal ileum protruding through the ileocajcal valve with the 
cascum and ascending colon layed open. A, Cross-section horizontally through the cacum and the ileum- 
a, cavity of the cfficum; b, anterior lip of the valve; c, mesentery of the ileum; d, normal ileum- e peril 
toneal pocket formed by the partial intussusception of the ileum into the caecum; /, cavity of the’cyst- 
g, opening in top of the cyst. 3 ’ 

The few cases that persisted to adult life 1S - 21 > 22 > 27 > 2S all had recurrent symp- 
toms of right lower quadrant disturbance. For the most part the symptoms 
dated back to infancy or at least for a number of years. Ayer’s 18 patient 
was twenty-three years of age and the complaints were present for seven 
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years. His is the oldest authentic case on record and is almost identical in 
every respect to our own. Our case, however, differs in that it did not have 
any previous symptoms. The delayed occurrence of serious trouble may have 
been due to the presence of a communication between the cyst and the lumen 
of the bowel. This permitted free drainage of the mucous secretions and 
thereby prevented retention and further enlargement of the cyst. The result- 
ing accumulation of fecal material passing into the cyst eventually predis- 
poses to infection, swelling and ultimate obstruction. 

Mode of Origin . — Because of their location most authors attribute the 
development of enteric cysts to faulty involution or malformation of the 
omphalomesenteric duct. This is due to the fact that no other embryological 
structure had been demonstrated which could contribute to their formation. 
Both the faulty involution and the malformation must play important roles 
if one is to consider their congenital origin and distribution. A normally 
placed duct with faulty involution would predetermine the location of any 
developmental defects. The duct has been found to connect with the ileum 
anywhere from four to fifty-seven centimetres from the ileoceecal valve. This 
makes a wide distribution of the cysts possible but it does not account for 
those which occur within the caecum. Baldwin, 13 Lotheisen, 21 and Blackader 11 
reported enterocystomata of the caecum occurring opposite the ileocaecal 
valve. Although atypical, because of the location and inability to develop 
from the omphalomesenteric duct, they may be included as enteric diverticular 
cysts of embryonic origin as originally described by Shallow. 15 

Other less founded and more theoretical hypotheses have been expounded 
to account for their formation. Sir Arthur Keith 16 > 17 found an enteric 
cyst in the mesentery and thought that it probably had its origin there, tie 
states that this “ shows the original site before they change their position as 
a result of growth expansion.” Ayer 18 and Turner and Tipping 10 held 
similar views. Sequestration, inclusion, or the snaring off of portions of 
the embryonal gut has been held responsible for the formation of these 
enteric cysts by Dowd, MacAuley, Blackader, and others. 20 ’ 18 > 21 > 22 > 23 All 
the cases of enteric cysts can now be explained on the following embryological 
bases as first suggested by Shallow. 15 

Embryological intestinal epithelium as found and reported by Keibal and 
Mall 25 is seen to contain numerous “vacuoles.” “In embryos of 6.5 to 
7 mm. the duodenum usually presents a well-defined round lumen, bounded 
by a two- or three-layer epithelium. In slightly older embryos the epithe- 
lium proliferates, and vacuoles are found within it, especially on the dorsal 
and right side of the tube. Later the proliferating epithelium bridges and 
subdivides the original lumen . . .” The lower portion of the small bowel 
never presents a subdivided lumen such as is found in the duodenum, but 
its epithelium contains scattered vacuoles, which develop in a very character- 
istic manner. These “ vacuoles are indistinguishable from the main lumen ” 
and occur anywhere along the intestinal tract or the omphalomesenteric duct 
since, early in fetal life, the entoderm of the primitive gut is continuous 
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origin in the numerous embryonal vacuoles. Strode and Fennel, 23 in 1923, 
reported in a most complete description the presence of two enterocysts 
found in a newborn. The larger one occurred in the ileum and the other, 
completely separate, lying within the mesentery. Iiueter’s 20 case, although 
not so completely described, also had two cysts of enteric structure. 

Clinically, these cysts, when occurring within the wall of the intestines, 
are interesting because of their mechanical interference with bowel function. 
Obstruction is produced either by the size of the tumor encroaching on the 
lumen of the bowel or as a stimulus to hyperperistalsis resulting in intussus- 
ception which most frequently occurs. Since the symptoms usually develop 
soon after birth, the diagnosis is almost invariably intussusception. With the 
picture of intestinal obstruction and a palpable mass in the right lower quad- 
rant in an infant, the case is classical. In the few older cases, appendiceal 
abscess, malignancy and hyperplastic tuberculosis were considered. In no 
case was the true condition thought of until after thorough exploration at 
operation or examination of the pathological specimen was made. Eleven of 
the twenty-two cases of cysts of the ileoctecal valve came to operation. Five 
of seven resections with lateral anastomosis recovered and in two others local 
excision was done with uneventful recovery. Enterostomy and ileostomy 
were performed in the two other cases to relieve the obstruction, but the 
efforts were futile because of the moribund condition of the patients. 

CONCLUSIONS 

Enterocystomata are of the rarest type of intraperitoneal tumors. 

They are congenital in origin. 

They develop from embryological structures which are indistinguishable 
from the main lumen of the embryonic intestinal canal. 

They may be multiple. 

They produce intestinal obstruction. 

Resection of the cyst-containing portion of the bowel or, in some instances, 
local excision is necessary to relieve the obstruction. 

CASE HISTORY 

The patient, a white male, age twenty-six, lawyer by occupation, enjoyed perfect 
health until two weeks prior to admission to the Presbyterian Hospital, on the service of 
Dr. D. B. Phemister. There had been a gradual onset of the present condition with 
generalized abdominal pain at first, and slight cramps which soon became severe. At 
the time of admission to the hospital, the attacks of cramps were associated with marked 
soreness, tenderness and gurgling sounds throughout the abdomen. These attacks, 
although distressing from the beginning, became more frequent in occurrence and of 
longer duration. Inaugurated by eating, especially greasy foods, moving about, or 
drinking cold beverages, definite relief was obtained by taking soda, milk of magnesia 
as a cathartic, by bowel movements induced by enemas, or with the use of an electric 
pad. Remissions would be only temporary. However, at the time of admission, 
cathartics and enemas very definitely aggravated the cramps. Bowel movements, even 
with stimulation, had become increasingly smaller in amount though the color and 
consistency remained apparently normal. No blood or tarry stools had been noticed. 

I'or the first five days after the onset of the present condition the patient was 
confined to bed. Although there had been no improvement during this time, he returned 
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Externally, the anterior and mesial part of the caecum surrounding the ileocaecal 
junction is markedly swollen and hyperaemic. The swelling projects and overlies the 
terminal ileum, forming a pocket two centimetres in depth, giving the appearance of 
intussusception. It cannot be reduced by traction on the ileum. Posteriorly, however, 
the peritoneum of the caecum and ileum is normally flush and continuous. No adhesions 
are present either within the peritoneal groove or anywhere on the surface of the 
specimen. The appendix is of normal size and consistency and is not injected. The 
remainder of the specimen is entirely normal. 

Within the caecum there is palpated a firm, smooth, apricot-sized, fixed, globular 
mass attached to the site of the external swelling of the caecum. The lateral wall 
of the caecum is freely movable over the mass. There is no dilatation of the ileum and 
its walls are of normal thickness. Viewing the lumen of the caecum through the cut 
end of the colon, a dark red, round tumor is seen to fill the cavity almost completely. 
(Fig. i.) 

The caecum and colon are opened along the lateral margin. The lining of the bowel 
is normal. A globular tumor mass, four centimetres in diameter, is present on the 
lower and anterior part of the ileocaecal valve which is thinned out and everted by the 
apparent protrusion of the mass through the valve. The remainder of the ileocaecal valve 
is normal and uninvolved. The tumor is soft and definitely cystic. It is attached by 
almost its full diameter, proximal to the valve and within the terminal ileum itself. 
The lumen of the orifice is narrowed by the overhanging mass which gives it a very . 
narrow crescentic shape. A free communication between the ileum and the caecum is 
present when both are empty. There is a small opening, 0.3 centimetre in diameter, 
on the top of the cyst which leads into the cavity. 

Upon opening the cyst, a large, firm, dark brown fecolith is found completely filling 
its cavity. Normal appearing mucous membrane lines the cyst except at the top 
where it is thin and flattened. The cyst wail is unusually thick at its base, measuring 
six millimetres. No areas of necrosis are seen. Nowhere are the layers lining the cyst 
continuous with those of the bowel wall. 

Histology . — (Fig. 2.) Microscopic sections of the wall of the cyst shows two layers 
of small intestinal mucous membrane ; one lining the cyst and the other covering it. 
Simple tubular glands which do not penetrate through the muscularis mucosa are seen 
in both (glands of Liebkiihn). Cylindrical, foliate, or club-shaped elevations of the epithe- 
lium and tunico propria (villi) are present and at the base of the glandular depression 
there are numerous coarsely granular cells (cells of Paneth) characteristic of the 
mucous membrane of the ileum. At the junction of the cyst and the ileocaecal orifice, 
there is a valvula conniventis with a good-sized projection composed of the entire mucous 
membrane and submucosa. The difference in thickness between the mucous lining and 
covering of the cyst is probably due to the plane in which the sections were cut. 

A thick layer of longitudinal muscle is present. Bundles of circular muscle fibres 
are only seen at the base. Pressure atrophy must account for the slight difference 
in structure seen at the base and the top. 

There is a thick layer of submucosa especially toward the apex. Within it there 
are numerous blood-vessels, lymph spaces, and lymph follicles. Marked round-cell 
infiltration is seen at the base of the cyst. Microscopic section of mesenteric gland. 

After decalcification of the calcified gland, section shows a small area of normal 
lymphoid tissue. The majority of the gland is occupied by dense hyaline connective 
tissue, surrounding plaques of previously calcified tissue. No evidence of tubercle 
formation or giant-cells is present. 
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SUBLINGUAL PHLEGMON 

PRIMARY AND SECONDARY LUDWIG’S ANGINA 

By William P. Van Wagenen, M.D. 

AND 

Clarence V. Costello, M.D. 

of Rochester, N . Y. 

FItOM THE SUHGICAL 3EHVICE OF nil. HOWARD L. I'HINCE, ItOCIlESTEn GENERAL HOSPITAL 

Sublingual phlegmon is a malady of major surgical importance which 
is found the dominating symptom of primary or classical Ludwig’s. Angina. 
It is also seen as the outstanding feature of another group of infections 
about the neck which in the literature and in the clinic have been erroneously 
grouped with Ludwig’s Angina on the strength of possessing this one symp- 
tom. The confusion that this has created has led us to set apart this latter 
group of cases under the name of Secondary Ludwig’s Angina. The disease 
which has been so set apart under Ludwig’s name has been defined with 
unmistakable clearness in Foster’s Encyclopaedic Medical Dictionary as “a 
diffuse phlegmonous inflammation of the floor of the mouth and the intermus- 
cular and subcutaneous tissue of the submaxillary region which may end in 
gangrene, abscess, or resolution, and which sometimes prevails in an epi- 
demic.” The term infectious has only to he added to make this definition 
complete. It is a relatively uncommon disease among the great number of 
infections which are found occupying similar areas and presents a fairly 
constant and clear picture both clinically and pathologically. Yet as one 
scans the literature on this subject for the past few decades, it is all too 
evident, what a catch-all this term has been for many of the infections about 
the mouth and tissues of the neck, pharynx and larynx, which bear little or no 
resemblance to true Ludwig’s Angina. The explanation is not difficult. 
There is among all these infections, as we have just stated, a very definite 
group of cases which, at some period in their course, present the cardinal 
symptom of true Ludwig’s Angina, i.e., sublingual phlegmon. One or more, 
or all of the other attributes of the disease described by Ludwig, may be 
lacking. Moreover the sublingual phlegmon itself may be from quite a 
different focus, of a different nature and significance from that in the classical 
Ludwig’s Angina. A generous inclusion of these infections with that com- 
mon symptom under the one head has undoubtedly been the cause of much 
of the confusion regarding the disease. This in turn has led to inadequate 
standardization of the surgical treatment and to misconceptions regarding 
the clinical course and prognosis. We particularly wish to deal with this 
atypical non-conforming group of cases — the secondary Ludwig’s Anginas, 
and also to emphasize the need of early radical surgical treatment in all cases 
showing this serious and most distressing symptom. 

Historical . — Among the earlier medical writers, Aretaeus , 1 in his chapter 

684 



SUBLINGUAL PHLEGMON 


on Angina and Quinsy, clearly describes a malady in its advanced state that 
modern writers have interpreted as undoubtedly the same as that which now 
bears Ludwig’s name. He says, “ Cases of cynanche are attended with 
inflammation of the tonsils, of the fauces, and of the whole mouth; the 
tongue protrudes beyond the teeth and lips ; they have salivation, the phlegm 
running out very thick 


and cold ; they have their 
faces ruddy and swollen ; 
their eyes protuberant, 
wide open, and red; the 
drink regurgitates by the 
nostrils. The pain is 
violent but obscured by 
the urgency of suffoca- 
tion. The chest and 
heart are in a state of 
inflammation. In certain 
cases there is a ready 
transference of the dis- 
ease to the chest and 
these die from their 
metastases. . . . But if 
in any case there is a 
turn to the better, ab- 
scesses form on either 
side, near the ears exter- 
nally, or internally 
about the nostrils. . . . 
This species is called 



cynanche, either from its 
being a common affec- 
tion of those animals or 
from its being a custo- 
mary practice for dogs 
to protrude the tongue 


Fig. i. — Dissection o£ floor of mouth and pharynx and larynx. In 
the dissection of a median sagittally divided bead and neck, the mu- 
cous membrane of the floor of the mouth near the alveolar margin 
was first divided. The tongue was then turned completely over by 
first dividing the palatoglossus (a) and next the styloglossus muscles 
(6). The hyoglossus muscle was left intact. The muscles of the 
pharynx and lateral side of the larynx were then exposed, especially to 
show the close relationship of the middle constructor (3) to the sub- 
maxillary gland ( c ) which curls about the posterior borde r of the mylo- 
hyoid muscle. The space (d) between the submaxillary gland and the 
middle constrictor muscle of the pharynx is filled with loose con- 
nective tissue. 


even in health.” 


Paulus Aegineta 2 in his discourse on Angina or Quinsy refers to it as a 
paracynanche and recognized the danger of the sublingual affection. His 
treatment, while inadequate, nevertheless contains certain principles of worth. 
“In others we must immediately bleed from the arm; and take away not a 
great quantity at once, but in divided quantities — should they not be imme- 
diately relieved by it we must open the veins below the tongue or make inci- 
sions in the tongue itself, if it be swollen or protrude out of the mouth.” 

Wells, 3 in 1809, and Gregory, 4 in 1822 , each reported a case record with 
necropsy findings that " was without doubt a “ Ludwig’s Angina ”. It 
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remained for D. Ludwig, 5 however, in 1836, to describe in detail this “gan- 
grenous induration of the neck” with completeness that has left little but 
emphasis to be added by succeeding writers. A year later Camerer described 
one of these cases and gave to it the name by which it has come down to us — 
Ludwig’s Angina. Since this time there have been several notable contri- 
butions to the subject, particularly by Parker, 0 Newcombe, 7 Hamann, 8 
Thomas 0 and others. 

Nomenclature. — However inappropriate the term “ Ludwig’s Angina ” 
may be considered to be. and although one may object to it on the grounds 
of priority of description, its accorded place on the medical page of all coun- 
tries for well nigh a century precludes its being readily supplanted by a 
descriptive anatomical term, however apt. Neither does the loose usage of 
the name and the widespread tendency to include under this term forms of 
infection failing to coincide with Ludwig’s original description at once 
warrant its being discarded. Moreover, it scarcely seems helpful to describe 
under an entirely new and unfamiliar name these atypical cases whose claim, 
if any, to the name rests on their possession of the one cardinal symptom — 
sublingual phlegmon. Rather,' we believe the whole subject may be clarified 
by a classification of these cases into a group which is to be known as 
Secondary Ludwig’s Angina. Those which coincide with the original descrip- 
tion may well be known as Primary Ludwig’s Angina. 

It may best serve our purpose to turn first to a consideration of the true 
or primary angina of Ludwig after which variations from it can better 
be understood. 

Primary Ludwig's Angina. — Primary Ludwig’s Angina when seen in the 
fully developed state is unmistakable. The features of the disease which 
Ludwig most emphasized and by which it is still known are : 

1. A primary slight inflammation of the throat, which if present dis- 
appears in a day or so, or, if persistent may be considered as of secondary 
diagnostic importance. 

2. A wood-like brawny condition of the connective tissue involved about 
the submaxillary gland. 

3. A hard swelling beneath the tongue with a raised, stiff swelling of the 
floor of the mouth of a deep red or bluish-red color. 

4. A uniform spread of the inflammation that is always sharply bordered 
by a zone of healthy tissue. 

5. Failure of the lymph-nodes to be involved although their cellular tissue- 
surroundings may be affected. 

Of these symptoms of primary Ludwig’s Angina sublingual phlegmon is 
of paramount importance from the point of view of the clinician, and also 
to those who seek a standard of comparison whereby phlegmon having differ- 
ent characteristics may be compared, separated, and further classified. The 
sublingual phlegmon of primary Ludwig’s Angina has very definite character- 
istics and in their absence a diagnosis cannot be made. It is on the different 
immediate sites of cervical infection which may give rise to this dominating 
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of primary angina, the cervical infection antedated that beneath the tongue. 
The sublingual phlegmon, however, follows more closely in the wake of the 
cervical infection in primary than in cases of secondary Ludwig’s Angina. 

Second, the path of spread to the sublingual tissues is one of extension 
around the posterior border of the mylohyoid muscle which makes up the 
muscular diaphragm of the floor of the mouth. There is usually a small 
lappet of salivary gland tissue to be found curling about the posterior edge 
of the muscle as shown in Fig. i. A ready guide is thus afforded for the 
spreading cellulitis which is “decompressing” itself medially and upward 
by extension along the loose cellular tissue planes. Its spread is limited 
externally by the deep cervical fascia. Once inside the mouth it may spread 
with ease to the opposite side by following the horse-shoe-shaped cellular 
tissue arrangement about the anterior part of the tongue. Direct extension 
across the midline is less common but does occur. 

Third, we must look upon the sublingual phlegmon of Primary Ludwig’s 
Angina as part and parcel of a virulent process which has “decompressed” 
itself by extending medially when limited externally. It is no more severe 
a process in the sublingual region than in any other sector. Its only claim to 
special attention is the hazard to life it entails through extension to the 
larynx and embarrassment of respiration. The predisposition of this phleg- 
mon to break down and form pus is not great but does occur and usually 
takes place late in the disease, as will be seen in the survey of case records. 

The division of cases into a primary and secondary category need not rest 
alone on the characteristics of the sublingual phlegmon. A critical survey 
of the less conspicuous symptoms which Ludwig enumerated will also serve 
to cull from the general group those which strictly do not have a place 
among the true or primary anginas. Our observations on these lesser fea- 
tures of the disease picture in primary cases can do no more than bear out 
those set forth by Ludwig. An initial sore throat was complained of in two 
instances and is not usually an important symptom. The color of the tongue 
and the sublingual tissues becomes a deeper, more dusky blue as return venous 
channels are impinged upon by cedema and swelling. While it is true that 
actual lymph-node involvement about the submaxillary gland is not frequent, 
it does occur and was observed once. The general woody induration of the 
cervical tissues usually is present if the case is seen early but with the progress 
of the disease, oedema of the skin and subcutaneous tissues may obscure it 
to some extent. 

The following are reports of eight cases of Primary Ludwig’s Angina 
which have been in this hospital during the last four years. 

Case I. — Hospital No. 37,791. — Typical primary Lading’s angina — secondary to 
dental sepsis. Operation folloived by tracheotomy. Spontaneous opening in the floor 
of the mouth. Recovery. 

F. S., a girl, thirteen years of age, was admitted complaining of a painful swollen 
area beneath the right jaw and pain in the region of the right lower first molar tooth. 
Four days prior to admission there appeared a swelling beneath the right mandible 
concomitant with an exacerbation of a toothache in the teeth of the right lower jaw. 
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The swelling became more marked and so painful that it prevented sleep, rest, or 
taking nourishment. Two days prior to admission the floor of the mouth began to swell 
and the tongue was elevated to an extent sufficient to prevent closure of the teeth. On 
the day of admission difficulty in swallowing became quite marked. A foul discharge 
of thin fluid was noted to be coming from a tiny opening under the side of the tongue 
opposite the first molar tooth. The past history is irrelevant except for dental sepsis 
of long standing. 

Physical Examination. — The patient presented a classical picture of Ludwig’s 
Angina. There was a hard, tender, slightly red swelling beneath the right jaw extending 
from the chin nearly back to the angle of the jaw. The teeth were separated and the 
tip of the tongue protruded from the mouth. Saliva dribbled from the corners of the 
mouth. The floor of the mouth on the affected side was flush with the teeth. Pressure 
over the first molar tooth caused pus to exude about it. A fistulous opening was seen 
in the floor of the mouth opposite this tooth. Swallowing was very difficult. Tempera- 
ture 101.2 0 , pulse 120, respiration 30, white blood-cells 30,500. An X-ray of the jaw 
showed an abscess of the first lower molar tooth. 

Operation. — Under gas-oxygen anaesthesia an incision 6-7 cm. long was made parallel 
with the ramus of the jaw over the swelling. The mylohoid muscle was opened in 
several places without striking free pus. All the structures were brawny and (Edematous. 
A rubber tissue drain was inserted under the mylohoid muscle beneath the mucous 
membrane of the floor of the mouth. The tooth was not extracted. 

Progress . — Immediately following the operation the patient’s condition improved. 
Some ten hours later, however, she became very cyanotic and had great difficulty in 
breathing. A rapid tracheotomy was done without any anesthesia. For the next twenty- 
four hours a stream of oxygen had to be kept playing over the tracheotomy tube at 
short intervals to allay a fairly marked cyanosis. Aspiration of the trachea at intervals 
through the tracheotomy tube was also maintained for forty-eight hours, at which time 
respiration was sufficiently unimpaired to remove the tube. The patient’s progress from 
this point on was steady, though tedious, and complicated by a sequestration of a portion 
of the right mandible about the abscessed tooth, a severe pansinusitis, bronchitis and 
otitis media. The carious teeth were removed before discharge. 

Comment. — This, as will be seen in other instances, illustrates the inade- 
quacy of spontaneous drainage of a sublingual phlegmon into the oral cavity. 
Removal of the secretions in the trachea by suction through the tracheotomy 
tube proved to be of very great aid. This procedure, we believe, should 
always be carried out where a tracheotomy has been done until swelling in 
the floor of the mouth has subsided sufficiently to allow free expectoration 
of secretions. 

Case II. — Hospital No. 37,251. — Primary Ludzvig’s Angina following extraction of 
teeth in presence of dental sepsis. Operation. Recovery. 

C. E. M., a woman aged twenty-three years, entered the hospital complaining of a 
swelling beneath the right jaw. Three days prior to admission she had had twenty-five 
teeth extracted for an intractable pyorrhoea. Twenty-four hours before admission a 
swelling below the right jaw was noted and a little later a moderate swelling of the 
floor of the mouth. 

Physical examination showed moderate swelling of the floor of the mouth on the 
right side and also a swelling beneath the right jaw, extending from the midline to near 
the angle of the jaw. Temperature 102.2° F., pulse 120, respiration 25. 

Operation. — Under gas-oxygen ansesthesia an incision was made through the right 
mylohyoid muscle. A small abscess in the submaxillary gland region was encountered 
and drained. The posterior two-thirds of the mylohyoid muscle was divided. 
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Progress . — Recovery was entirely uneventful and the patient was discharged six- 
days after admission. 

Comment . — This case affords an example of what we believe to be the 
rule — that the cervical infection precedes that in the sublingual space. 

Case III. Hospital No. 37,210 . — Advanced terminal primary Ludwig’s Angina. 
Operation. Fatality. 

E. S., a fifty-four-year-old male, entered the hospital complaining of marked swell- 
ing about the right jaw, the right side of the face, and also the left neck. 

The past history is irrelevant except for a similar though much less severe swelling 
about the right jaw two years ago, which lasted two days and subsided spontaneously. 
He had had many neglected carious teeth for years. 

Nine days previously he noticed a swelling about the angle of the right jaw. The 
swelling became progressively worse and in two days’ time' involved the whole side of 
the face and neck and had spread over to the left side. At the end of the second day 
he began to apply poultices and continued up to the time of admission without improve- 
ment. Speech became impeded for the last three days and swallowing became progres- 
sively more difficult from the onset of disease. He was seen by three physicians before 
being advised to have immediate surgical intervention. 

Physical Examination . — The patient was a desperately ill adult male, who was 
having difficulty in swallowing and slight difficulty in breathing. The whole right side 
of the face and neck was swollen, red, and cedematous, from the eyebrow to the clavicle. 
The left side of the neck was swollen and cedematous but less than the right. The 
tongue was bluish, swollen and elevated nearly to the palate, and the floor of the mouth 
on the right side was elevated to the level of the teeth. Foul saliva dribbled from the 
mouth. There were several carious teeth in the right lower jaw, N-rays of which showed 
gross root infection. Temperature 104° F., pulse 120, respirations 30, white blood- 
cells, 6800. 

Operation . — Under gas-oxygen anaesthesia a short incision was made under the angle 
of the jaw and also under the chin. Foul pus escaped from both areas. The organism 
was not cultured. 

Progress . — The patient rapidly became worse; his pulse rose to 160-170, cyanosis 
came in waves and death occurred seven hours after admission. He did not apparently 
die of asphyxia although he continued to have difficulty in respiration. 

Necropsy showed extensive brawny cedema of the neck, mouth and face. There 
was considerable greenish, foul pus beneath the mylohyoid muscle and in the cellular 
tissues of the floor of the mouth. CEdema of the larynx was present though not suffi- 
cient to cause total obstruction of the air passage. The organs of the chest and abdomen 
were essentially normal. 

Comment— In this instance as in many others that come to a fatal issue, 
the cause of death is not entirely clear. Toxaemia from the very sepsis 
undoubtedly plays a part ; asphyxia may contribute a part. It is felt that 
even in cases as advanced as this, there is nothing to contra-indicate the most 
radical type of incisions, although, in this particular instance it ptobably 
would not have influenced the outcome. Several areas of undrained pus were 
encountered at autopsy. 

Case IV. — Hospital No. 32,075 . — Primary Ludwig’s Angina secondary to dental 
sepsis. Operation. Spontaneous opening in the mouth. Recovery. 

A. B., an eight-year-old girl, was admitted to the hospital complaining of a painful 
tender swelling of the right side of the neck and face. 

Four days prior to admission she had severe pain about a carious right lower molar 
tooth. The swelling in the neck began shortly afterward and progressed rapidly until 
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it involved the side of the face and neck. The tongue became elevated and swollen 
about twenty-four hours before admission, making swallowing difficult and limited 
opening of the jaws. 

On physical examination the child appeared to be in much pain and acutely ill. An 
extensive, red, cedematous, brawny, tender swelling of the tissues beneath the right 
mandible and about the face and neck made opening the jaws difficult. The tongue was 
swollen and elevated so that the floor of the mouth was level with the teeth. Tempera- 
ture ioi° F., pulse 120, respirations 24. 

X-ray examination of the right lower jaw showed an abscess about the second molar 
tooth. 

At operation a transverse incision was made beneath the ramus of the jaw, dividing 
the mylohyoid. No free pus was found at that time. 

Progress . — The patient improved almost immediately following operation. On the 
third day post-operative, an opening in the floor of the mouth established itself and 
drained a moderate amount of foul pus for several days. The patient was discharged 
on the ninth day. 

Comment . — It is impossible to say whether there might have been a small 
undiscovered pocket of pus present in the sublingual tissues at the time of 
operation. The interesting fact to be learned is that with ample incision and 
decompression of the cervical tissues favorable progress was made and the 
opening of the abscess into the mouth three days after operation had little to 
do with the alternate course. 

Case V. — Hospital No. 30,032 . — A typical case of Primary Ludwig’s Angina of 
moderate severity possibly secondary to dental sepsis. Operation. Recovery. 

L. W., a woman aged twenty-four years, entered the hospital complaining of pain 
and swelling beneath the left jaw. 

Six days prior to admission there appeared without known cause a slight redness 
and swelling beneath the middle of the left jaw. This steadily increased in size until 
the time of admission. At this time she also complained of difficulty in swallowing 
and inability to close the teeth completely. 

Physical examination was typical of a primary Ludwig's Angina. Beneath the left 
jaw there was oedematous, brawny, non-fluctuating swelling, which was tender on palpa- 
tion. The teeth were “ poor Swelling in the floor of the mouth made it difficult to 
close the teeth. There was slight difficulty in swallowing. Temperature 103.2 0 F., 
pulse 100, respiration 20, white blood-cells 19,000. The patient appeared acutely ill. 

Operation . — Under novocain anaesthesia a transverse incision was made beneath the 
mandible. The mylohyoid was divided, exposing the deep portion of the submaxillary 
gland and the tissues beneath the floor of the mouth. A small pocket of pus with a 
pronounced sublingual oedema was found under the mylohyoid. Streptococci were 
recovered from a culture of the wound. 

Progress was relatively uneventful except for a Vincent’s Angina infection of the 
floor of the mouth which cleared up rapidly under local treatment. The patient was 
discharged from the hospital ten days after admission. 

Case VI. — Hospital No. 29,115 . — Primary bilateral Ludwig’s Angina. Operation. 
Fatality. 

M. S., a woman twenty-three years of age, entered the hospital complaining of an 
acute attack of dyspnoea with difficulty in deglutition and articulation. Some six days 
previously she had complained of pain in the throat, had difficulty in swallowing and 
complained of general malaise. This progressed rapidly and in a few days swallowing 
became practically impossible. Shortly after onset a swelling appeared in both sub- 
maxillary regions, particularly on the left and progressed to the date of admission. 
On this day she had an alarming attack of acute dyspnoea. 
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Physical examination revealed an extensive brawny induration about both submaxil- 
lary gland areas, an elevation of the posterior part of the tongue somewhat more on 
the right than on the left side, and a questionable mass in the posterior part of the 
tongue. Temperature 103.5 0 F., pulse 150. 

O pcrtil ion. Under gas-oxygen anaesthesia an incision was made through the mucous 
membrane of the mouth into the base of the tongue on the right side without striking 
pus. I he left submaxillary region was then incised through the mylohyoid muscle and 
a large quantity of thick foul pus evacuated. 

A culture of the wound failed to demonstrate any, organism — a doubtful finding. 

The patient never regained consciousness, had slight convulsions, became cyanotic 
and dyspnceic. Death occurred in a few hours. 

A necropsy was not obtained. 

Case VIII. — Hospital No. 21,272. — A typical bilateral, fairly severe, Primary 
Linking’ s Angina secondary to peritonsillar abscess and tonsillitis. Operation, Recovery. 

L. S., a woman aged twenty-three years, was admitted complaining of swelling in 
the submaxillary and submental regions. One week prior to admission she had ton- 
sillitis and a peritonsillar abscess which subsided after four days. Twenty-four hours 
before admission she noticed a swelling in the infra-mandibular regions and submental 
regions. This was followed by an elevation of the tongue sufficient to make swallowing 
very difficult. Opening of the jaws was limited and very painful. 

Physical examination showed a hard, brawny, cedematous, tender swelling in the 
submental region spreading back on both sides around the submaxillary gland. The 
floor of the mouth was osdematous, swollen, and raised to the level of the teeth. Tem- 
perature 102 0 F., pulse 100. 

Operation. — Under ether anaesthesia an incision was made through the geniohyoid 
and the anterior part of both mylohyoid muscles. A small pocket of pus beneath 
the middle of the tongue was evacuated. A culture of the wound demonstrated strepto- 
cocci and Gram-positive bacilli. 

Progress was very satisfactory. There was a temporary increase in the swelling in 
the floor of the mouth following the operation, which subsided rapidly, and the patient 
was discharged on the tenth day. 

Case VIII. — Hospital No. 17,305. — Typical Primary Ludwig’s Angina following 
streptococcus sore throat; involvement of lymph-nodes definite. Operation. Recovery. 

L. B., a woman aged forty years, was admitted complaining of pain in the tongue 
and beneath the right jaw, difficulty in deglutition, and articulation. These symptoms 
had been acute for two days. 

This illness followed a severe streptococcus infection of the throat which began 
shortly after an operation two weeks previously (dilatation and curettage) for dysmenor- 
rheea. The infection lasted five to six days and was so severe that deglutition and 
articulation were well nigh impossible. Following recovery from this she felt well 
except for moderate tenderness over the lymph-nodes in the right submaxillary region. 
Twelve days after onset or two days prior to admission this tenderness increased, the 
right side of the tongue began to swell and deglutition again became difficult. In 
twenty-four hours’ time the sublingual swelling had increased to such an extent that 
the jaws could only be moved slightly. 

The physical examination centred about the local condition. There was a slight 
swelling in the right side of the neck below the ramus of the right jaw 1 , extending 
down to the level of the larynx. A few slightly enlarged lymph-glands in the sub- 
maxillary regions could be palpated, although the whole region of the neck was 
extremely tender. Swelling of the floor of the mouth had proceeded to such a degree 
that the mouth could be opened only with great difficulty. The tongue itself was swollen, 
especially in the right posterior third. Temperature 104° F., pulse 96, respirations 24. 

Operation under novocain anaesthesia was performed at once. The right mylohyoid 
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muscle was divided and a small quantity of pus was evacuated from beneath the tongue. 
The organism grown was a streptococcus — type undetermined. 

Progress following operation was uneventful. The difficulty in deglutition and 
articulation rapidly disappeared, fever subsided, and the wound granulated in well. The 
patient was discharged eighteen days after admission. 

Secondary Ludwig’s Angina . — Turning now to that group of cases of 
sublingual phlegmon which we have set apart under the title of Secondary 
Ludwig’s Angina, we may consider the reasons for doing so. 

First, the immediate source of focus of infection from which the sub- 
lingual tissues become involved is not in the cellular tissue around the lymph- 
nodes. That most usually encountered, as illustrated by Cases IX and X, is 
an infection or an abscess of the lymph-nodes themselves in the mental, 
submental, or anterior submaxillary regions in contradistinction to an infec- 
tion of the cellular tissue around the lymph-nodes or in submaxillary glands 
as in the primary anginas. A pure cellulitis in these regions may likewise 
serve as a point from which re-infection may occur though this seems to be 
less common than abscess or lymphadenitis. 

Second, the outstanding difference between primary and secondary 
Ludwig’s Angina is the manner in which infection spreads to the floor of the 
mouth. The path of the secondary type is a direct one through the muscles 
or their median raphe instead of through the loose areolar tissue about the 
posterior edge of the mylohyoid muscle where a lappet of the submaxillary 
gland curls about it, as in the primary type of the disease. As will be seen 
in reports of Cases XI, XII and XIII, the area of cervical involvement is 
well anterior to the submaxillary gland until very late in the disease. In fact, 
the sublingual phlegmon antedates the spread to the tissues about this gland. 
Where abscesses are found to be actually burrowing through the muscles 
there can be no doubt as to the mode of extension. 

This different mode of extension, when we consider that the muscles of 
the floor of the mouth constitute a much greater barrier to perforation and 
extension inward than does the loose cellular tissue about the submaxillary 
gland, readily explains why clinically the sublingual phlegmon of secondary 
Ludwig’s Angina appears considerably later than in the primary type. 

Third, the sublingual phlegmon in secondary Ludwig’s Angina has in the 
majority of cases quite different characteristics from the infection due to the 
lymphadenitis or abscess from which it usually arises. It represents, as a 
rule, the same type of a cellulitis found about an, infected lymph-node or the 
periphery of an abscess in any locality. Until rather late one does not find 
actual pus in the sublingual tissues and then it usually represents a direct 
burrowing through of the original abscess. Frank pus was found in the 
sublingual tissues in seven out of eight instances in the primary cases, com- 
pared to two out of eight in the secondary type. Leterrier’s experience is 
similar to ours, i.e., it is necessary in true Ludwig’s Angina to get beneath 
the mylohyoid muscle before pus is encountered. This is probably to be 
explained by the greater virulence of the infection in the first group of cases 
and to ischaemic tissue necrosis in a confined space. 
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It may be added that in our experience in secondary as in the primary 
type, the sublingual phlegmon never appears prior to the cervical infection 
even in such instances as compound fracture of the jaw with laceration of 
the oral mucous membrane or osteomyelitis of the jaw. 

Case IX. — Hospital No. 40,092. — Secondary Ludwig’s Angina. Extraction of teeth 
in presence of dental sepsis followed by submental cellulitis and later sublingual cellu- 
litis. Operation. Recovery. 

C. A. W., a male fifty-six years of age, entered the hospital complaining of swelling 
beneath the chin and right mandible, and slight swelling of the floor of the mouth. 
For some three weeks prior to admission he had an exacerbation of infection in the 
teeth of the right lower jaw. About two weeks before, several teeth of the right lower 
jaw were extracted. Following this a swelling appeared in the submental and right 
submaxillary regions which progressed slowly to the date of admission. About twenty- 
four hours before admission the floor of the mouth began to be elevated. 

On physical examination there was a tender hard swelling in the submental and 
anterior submaxillary regions. The floor of the mouth was moderately elevated ante- 
riorly. Pus could be pressed from root sockets where teeth had been removed. 

At operation which was performed under local anaesthesia, frank pus was encoun- 
tered beneath the deep fascia in the submental and anterior submaxillary regions. The 
mylohyoid muscle was punctured with a haemostat but not divided. No frank pus was 
encountered beneath this muscle. Convalescence was uneventful and he was discharged 
on the fourth day post-operative. 

Comment. — This case affords a clear example of sublingual cellulitis fol- 
lowing a submental and anterior submaxillary region abscess. , There never 
was any evidence of extension directly from the mandible to the sublingual 
tissues. The submaxillary gland region was not involved. Infection no 
doubt spread through the muscles of the floor of the mouth. 

Case X. — Hospital No. 39,404. — Extraction of teeth folloived by submental and 
submaxillary region induration. Secondary abscess formation and involvement of sub- 
lingual tissues through the mylohyoid muscle. Operation. Recovery. 

G. M. R., a woman aged thirty years, was admitted complaining of a swelling 
beneath the chin and the right lower jaw. 

Some six weeks prior to admission she had undergone an unsuccessful attempt to 
have a painful wisdom tooth extracted. At this time the second molar tooth was 
broken in the attempt Both were removed a month later. Four days before admission 
a swelling appeared beneath the right jaw. This gradually increased in size over a 
period of five or six days before a swelling of the floor of the mouth on the affected 
side was noted. Operative interference was advised at once. 

Physical Examination. — The patient appeared ill. The skin was hot and dry, the 
face flushed. Temperature ioi° F., pulse 120, respirations 20. Beneath the chin and 
extending over toward the angle of the right jaw was a moderate swelling, tense and 
painful but not red or fluctuating. The right side of the floor of the mouth was 
elevated moderately. 

Operation. — Under local anaesthesia an incision parallel to the ramus of the jaw was 
made dividing the mylohyoid muscle. Two small separate abscesses were found involv- 
ing the mylohyoid muscle, one in the submental region and one anterior to the sub- 
maxillary gland. The pus was thin and foul. No frank pus was found in the sublingual 
region. A culture of the wound was sterile. 

Progress was uneventful and the patient was discharged six days later. 

Case XI.— Hospital No. 31,723 R.— Secondary Ludzvig’s Angina. Compound 
fracture of mandible in right incisor region followed by infection of submental and 
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VAN WAGENEN AND COSTELLO 

eighteen hours after the first operation failed to grow any organism. Swallowing and 
tespiiation were difficult, especially when lying down. Slight improvement followed the 
removal of drainage tubes and packing, and the patient was watched carefully for a few 
hours. Symptoms did not materially improve and twenty-four hours after the first oper- 
ation a further incision was made. 

Second Operation . — Under local anaesthesia an attempt was made to extend the 
division of the mylohyoid muscle to its anterior extremity. No pus was encountered. 
Lack of cooperation of the patient necessitated giving a small amount of ether, before 
a pocket of pus at the anterior end of the floor of the mouth could be evacuated. The 
sudden cessation of respiration necessitated a rapid tracheotomy and artificial respiration. 
Breathing was promptly resumed. The organism that was recovered at this time was 
a pneumococcus. 

Progress. — A catheter attached to a suction apparatus was inserted through the 
tracheotomy tube at once and continuous aspiration maintained until the swelling of the 
floor of the mouth had subsided sufficiently to enable him to expectorate, a period of 
about five days. The amount aspirated varied from 200 to 700 c.c. per day. Examina- 
tion of the chest during this period showed numerous rales at both bases with dulness 
and increased tactile fremitus. A flat X-ray plate revealed increased density in both 
lower lung fields. Temperature, pulse and respiration gradually returned to normal and 
he was discharged with a wound nearly healed, nineteen days after admission. 

Comment . — This is a clear instance of sublingual phlegmon which arose 
from a localized submandibular abscess in which the mylohyoid muscle made 
up a part of the abscess wall. The factor which incited this quiescent abscess 
into a rapidly spreading phlegmon is a question though the trauma of opera- 
tion doubtlessly contributed something to it. The use of the suction to 
aspirate the trachea was of utmost importance, especially when expectoration 
was impossible. It may have presented an even more grave bronchopneu- 
monia than did occur. 

Case XIII. — Hospital No. 39,936. — Abscess of neck secondary to dental sepsis. 
Definite lymph-node involvement. Part of abscess wall made up by posterior edge of 
mylohyoid muscle. Sublingual phlegmon part of abscess zvall swelling. Operation. 
Recovery. 

L. C. F., a man aged twenty-seven years, was admitted complaining of a swelling 
beneath the right lower jaw. Past history irrelevant except for carious teeth for the 
past two years. 

Present Illness. — Some eighteen days prior to admission the patient was forced to 
go home from work because of general malaise and weakness. In a few hours he had a 
chill lasting from fifteen to twenty minutes. The next morning his throat was very sore 
from a tonsillitis which lasted four or five days. At the same time that his sore throat 
began, the second molar tooth on the right lower jaw began to pain him and in a day 
or so a swelling appeared beneath the jaw. This continued to increase in size, up to 
the date of admission. The pain and the loss of sleep associated with it finally forced 
him to come to the hospital. Difficulty in swallowing began about three days previously 
and progressed until only fluids could be taken. On the day of admission it became a 
little difficult to twist the tongue about in the mouth. 

Physical Examination. — The patient was an acutely ill male complaining of consider- 
able pain in the right cervical region. There was a diffuse, red, hard, tender, cedematous 
swelling about the right lower jaw, extending from the face to below the larynx and 
from the midline to the angle of the jaw with oedema going around to the back of the 
neck. The jaws could be opened about one-half the normal distance. The teeth and 
mouth were dirty and ill cared for. Cavities in the first and third molar teeth were 
evidently of fairly long standing. The tongue itself appeared normal. The floor of the 
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mouth on the right side posteriorly was moderately elevated. Temperature 103.3 0 E-, 
pulse 96, respiration 20, white blood-cells 13,400. X-rays of the jaw failed to demon- 
strate any root abscesses. 

Operation. — Under local anaesthesia an incision 8 cm. long was made beneath the 
ramus of the right jaw. In both the submental and submaxillary regions, enlarged 
lymph-nodes were encountered. A pocket of pus (about 25-30 c.c.) was encountered 
near the posterior edge of the mylohyoid muscle. Culture of this showed staphylococcus 
aureus. The abscess cavity extended beneath the muscle and had destroyed the posterior 
part of the muscle. The entire muscle was divided, allowing ready access to connective 
tissues of the floor of the mouth. 

Progress was quite uneventful and the patient was discharged on the tenth day. 
After leaving the hospital a secondary abscess below the line of incision formed and 
discharged into the wound. 

Comment . — This case is a very important link in the chain of evidence 
that cervical abscesses can and do invade the floor of the mouth directly. In 
this instance a part of the muscle had been destroyed by the abscess wall. 
The history of the onset is too long for a primary or true Ludwig’s Angina. 
The relatively slight sublingual swelling was out of proportion to the great 
amount of swelling and oedema in the cervical tissues. The enlarged lymph- 
nodes encountered at operation are fairly commonly seen in secondary anginas 
though occasionally encountered in the primary group. 

Case XIV. — Hospital No. 39,438. — Submental abscess secondary to impetigo on chin. 
Secondary involvement of sublingual tissues. Operation. Recovery. 

A. M. A., a woman aged twenty-two, was admitted complaining of a swelling in the 
submental region of three days’ duration. Three weeks prior to admission she developed 
an impetigo sore on the chin which persisted in spite of various forms of treatment. 
Three days prior to admission there appeared a progressively increasing swelling in the 
submental region which was considered lymphadenitis. Shortly after admission the 
swelling had increased to such an extent that the movements of the tongue were a little 
embarrassed. Some twelve hours after admission she had an acute attack of dyspnoea. 
The floor of the mouth was now markedly swollen and both submaxillary regions were 
full, especially the left. Temperature 101.2 0 F., pulse no, respiration 20, white blood- 
cells 10,200. 

Operation performed under local anaesthesia consisted of a vertical incision extending 
from the chin to the hyoid bone, separating the muscles down to the floor of the mouth. 
A few drops of pus were obtained beneath the deep cervical fascia just to the right 
of the midline. 

Progress. — During the next twenty-four hours all of her symptoms became much 
worse, i.e., difficulty in breathing and swallowing, swelling in the submaxillary region 
and swelling of the tongue and of the floor of the mouth. Further intervention became 
imperative. 

At a second operation, also under local anaesthesia, incisions were carried laterally 
from the vertical incision to divide both geniohyoid and mylohyoid muscles. A few drops 
of pus were obtained beneath the muscles. 

Progress. — Following this procedure the patient made a very satisfactory convales- 
cence. The oedema in the mouth and neck began to subside in about twenty-four hours. 
She was discharged on the fourteenth day. 

Comment . — This case adds another valuable bit of evidence regarding 
the mode of extension of infection through the mylohyoid muscles. At the 
first operation the pus was encountered beneath the cervical fascia. At the 
second it was found beneath the muscles of the floor of the mouth. The 
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submaxillary gland regions were only involved secondarily by spreading 
cervical cellulitis. Anatomically there is no evidence whatever that the 
lymphatic drainage from the mental region where this infection originally 
started is into the floor of the mouth. Rather, as Sappy points out, the 
mental region drains into the submental and submaxillary lymph-glands. 
The path of infection certainly did not lead to the submaxillary salivary gland 
region and thence to the floor of the mouth as in a true or primary Ludwig’s 
Angina. 

Case XV. — Hospital No. 36,909 . — Dental sepsis with recurrent attacks of submaxil- 
lary indurations, the last of which zvas associated zvith sublingual phlegmon and abscess 
formation. Spontaneous inadequate drainage into the oral cavity. Operation. Recovery. 

W. I. H., age fifty-three years, a farmer, entered the hospital on September 20, 
1926, complaining of carious teeth and a recurrent swelling beneath the right jaw, also 
swelling of the floor of the mouth. 

Some three months prior to admission the patient had the first of a series of four 
recurrent “ lumps ” beneath the right jaw. Each lasted about a week, was associated 
by moderate dysphagia, fever, malaise and weakness sufficient to confine him to bed. 
During the third attack an X-ray examination of the teeth of the right lower jaw was 
made which demonstrated several apical abscesses. 

The present attack began about five days ago with fairly painless swelling beneath 
the right jaw. The swelling increased and at the end of three days it had extended 
from the chin to the angle of the jaw. Pain became fairly acute. On the fourth day the 
floor of the mouth began to swell and deglutition and speech became impaired. On the 
day of admission the pain was severe, the tongue lifted into the roof of the mouth and 
dysphagia was fairly marked. Saliva dribbled from the mouth. X-ray examination of 
the jaw again revealed inflammatory reaction about the roots of the molar teeth of the 
right lower jaw. Temperature 99.2° F., pulse no, respirations 22, white blood-cells 
13,500. The family history and past history are irrelevant except for carious teeth 
for “ years ”. 

Physical Examination , — The patient was a large, rugged, somewhat obese adult male 
with a short fat neck and a double chin. Beneath the right jaw was an extensive swell- 
ing extending from the angle of the jaw forward to beyond the midline. There was 
moderate cedema of the skin but no redness and but little tenderness on pressure. The 
tongue was dry, brownish, parched, and elevated nearly to the roof of the mouth. The 
right side of the floor of the mouth was about even with the teeth. Swallowing was 
moderately difficult. 

First Operation . — Under novocain anaesthesia, the skin and subcutaneous tissues were 
divided down to the mylohyoid without striking pus. All the tissues were cedematous 
and brawny. Gas-oxygen anaesthesia was then given in order to divide the posterior part 
of the mylohyoid muscle. No pus was found. A loose acriflavin gauze drain was 
inserted into the wound. The organism recovered from the wound was staphylo- 
coccus albus. 

The patient’s condition did not improve and eighteen hours later a small incision 
under local anaesthesia was made in the floor of the mouth on the right side, where the 
swelling was the greatest. No pus was found. A few moments later a small amount 
of pus was spat up. The source could not be ascertained. Temperature 102° F., pulse 
100, respirations 28. 

No improvement followed this and twenty-four hours later the neck was re-explored 
under local and gas-oxygen anaesthesia. The incision was carried backward until the 
whole submaxillary gland was exposed without finding anything except brawny cedema. 
The incision was then carried forward and after dividing the mylohyoid and geniohyoid 
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muscles, a small pocket of foul pus was encountered in the midline beneath the anterior 
part of the tongue. 

Fairly prompt convalescence followed the drainage of this pocket. The swelling in 
the tongue and the floor of the mouth receded rapidly. Deglutition and respiration 
improved promptly. 

C omment . — It is difficult to see how the sublingual phlegmon arose in this 
instance unless by direct extension through the floor of the mouth. The 
submaxillary induration was in all the attacks the usual type of lymph-gland 
infection deep to the cervical fascia. In the last and most severe attack the 
process spread by direct contiguity through the floor of the mouth muscles 
into the sublingual tissues. There seems no need to presume that the sub- 
maxillary gland or its capsular tissues were the focus from which infection 
was relayed to the sublingual tissues. In fact, at operation the submaxillary 
gland region was not particularly involved. Neither need one presume a 
retrograde lymphatic infection from the submaxillary gland region to the 
anterior part of the floor of the mouth where the infection was most severe 
and the abscess found. 

Case XVI. — Hospital No. 16,569. — Abscess of submaxillary region beneath deep 
fascia with secondary- involvement of cellular tissues of the floor of the mouth. Opera- 
tion. Recovery. 

F. W., a woman twenty-three years of age, was admitted to the hospital complaining 
of difficulty in swallowing and swelling of the right side of the neck. 

Five days previously she had a carious tooth extracted from the right lower jaw. 
Two days after this a swelling appeared about the right lower jaw and with its continued 
increase in size, difficulty and pain on swallowing became fairly marked. 

On physical examination there was found a hard, regular smooth swelling beneath 
the right lower jaw extending over to the midline. The floor of the mouth was moder- 
ately swollen. The first and third right molar teeth were missing. Temperature 
99.6° F., pulse 110, white blood-cells 23,000. 

Operation consisted of an incision through the deep cervical fascia on the right side. 
Free pus was found and the pocket drained; the mylohyoid muscle was not divided. 
A culture of the wound showed the organism to be a streptococcus. 

Progress was uneventful. The patient was discharged on the ninth day with the 
swelling nearly gone. 

Comment . — This would seem to be an undoubted instance of sublingual 
phlegmon secondary to a pocket of frank pus beneath the deep cervical 
fascia. The record unfortunately does not indicate whether the mylohyoid 
muscle was part of the abscess wall or not. No mention made of involve- 
ment of the submaxillary gland. In neither of the two preceding cases was 
the process in the sublingual tissues of the same character as that in the neck. 
This differs from primary Ludwig's Angina when the two are usually identi- 
cal. In this case the sublingual process was a pure phlegmon with a cervical 
abscess while the reverse was true in the preceding case. 

Etiology. — Newcombe, 7 commenting on true Ludwig’s Angina, says that 
“ the true way to look upon the disease is to regard it first as an intensely 
infectious phlegmon, and second, as occurring under peculiar anatomical con- 
ditions.” This is even more true of sublingual phlegmon alone. Strepto- 
cocci are commonly the infecting organism in the primary type of the disease 
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taneous opening of a small abscess in the floor of the mouth in either primary 
or secondary Ludwig’s Angina rarely affords sufficient drainage or relief of 
the tension on the tissues and an adequate external incision should be made 
without delay even m the presence of spontaneous intra-oral drainage. 
Removal of the submaxillary gland suggested by Rehn 10 is unnecessary if the 
mylohyoid muscle is adequately divided and the capsule of the gland incised 
when this is necessary. It has been our own plan to go as far as possible 
with local anaesthesia — blocking off the cervical nerves posterior to the 
sterno-mastoid muscle — and if necessary to administer a short nitrous oxide 
oxygen anaesthesia to complete the incision. 

A tracheotomy set should be a part of the armamentarium in any case 
where there has been any laryngeal symptoms at all. As mentioned under 
the comment on Case XIII, suction of the tracheal secretions through a 
small catheter in the tracheotomy tube may be a life-saving measure. It 
should be practically continuous until subsidence of the swelling beneath the 
tongue will again permit expectoration. 

Mortality . — The mortality is reduced in proportion to the promptness and 
thoroughness with which the sublingual tissues are “ decompressed ” and 
relieved of tension and any pockets of pus evacuated. Among 106 collected 
by Thomas up to 1908 the mortality was 40 per cent. We have collected 
92 cases appearing in the literature since that date which seemed to be authen- 
tic. The mortality in this group was 31 per cent. Among our own cases there 
was a mortality of 25 per cent, (two out of eight cases) among the primary 
Ludwig’s Angina with no fatalities among the secondary type which makes a 
combined mortality of 12)4 per cent. The difference in the two groups 
doubtlessly represents the relative frequency with which the larynx is 
involved. The cause of death is not certain in all instances. Toxicity from 
the marked sepsis undoubtedly has a great deal to do with it. Partial 
asphyxia may also contribute. Only occasionally does a sudden total occlu- 
sion of the larynx by oedema of the glottis cause death. 

SUMMARY AND CONCLUSIONS 

1. Sublingual phlegmon is a malady of major surgical importance which 
is found as the dominating symptom of primary or classical Ludwig’s Angina. 
It is also seen as the outstanding feature of another group of infections 
about the neck which in the literature and the clinic have been erroneously 
coupled with primary Ludwig’s Angina on the strength of this one symptom. 

2. The confusion this has created has led us to set these latter cases apart 
under the name of secondary Ludwig’s Angina. 

3. Secondary Ludwig’s Angina differs from the primary or classical 
type of this disease, in that (a) the sublingual phlegmon is secondary to 
lymph-gland infection and cervical abscess rather than to an infection of the 
cellular tissues about the lymph-glands or submaxillary salivary gland ; 

( b ) the sublingual tissues are infected by a direct extension through the 
muscles which make up the floor of the mouth. Extension is through the 
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technic and not actually a new operation in principle. In this we have 
endeavored to plan an artificial anus which would give the patient relief from 
obstruction and at the same time perhaps provide sufficient control so that 
the patient might take his place in life as before without a cumbersome 
apparatus or the risk of hernia which its vacuum suction entails. 

DESCRIPTION OF OPERATION 

A lower left abdominal incision is made about io or 12 cm. in length and 
about 4 cm. to the mesial side of the left anterior superior spine parallel with 

Poupart’s ligament. (Fig. 
1.) The upper third of 
the incision extends above 
the iliac crest. The exter- 
nal oblique fascia is divided 
in line with the skin 
incision and the internal 
oblique and transversalis 
muscles divided in line with 
their fibres in the centre of 
the incision. (Fig. 2a.) 
The peritoneum is then 
opened and exploration 
carried out. (Fig. 2b.) 
The descending colon is 
then brought out of the in- 
cision with no slack bowel 
above, as this will prevent 
possible later prolapse of 
bowel through the stoma. 
This also allows sufficient 
slack below in case poster- 
ior resection is to be carried out later. The peritoneal pocket lateral to the 
sigmoid mesentery is closed by a purse-string suture of the lateral peritoneal 
fold. (Fig. 3.) This is an important step because if it is not carried out, a 
loop of the small intestine may herniate by the side of the stoma and become 
obstructed; death has been known to occur from this complication. 

Next, as shown in Figure 4, an opening large enough to pass two fingers 
is made in the mesocolon. This is made parallel with the vessels as nearly 
as possible. The original cut edges of the peritoneum are now brought 
through the opening in the mesocolon and sutured together. The internal 
oblique is separated from the rectus margin 2 cm. and cut back parallel with 
the internal oblique fibres 2 cm. This muscle flap is withdrawn to the 
lateral aspect of the sigmoid, pushed through the opening at the mesocolon 
and sutured to the edge of the rectus. (Fig. 5.) 
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ABDOMINAL INJURIES IN CHILDREN * 

By I. Michael Levin, M.D. 

of Chicago, Ilo. 

ASSOCIATE IN SUKQKKT, MT. SINAI HOSPITAL,; ASSOCIATE IN l'EUIATHICS, UNIVEliSITY OK ILLINOIS 

The interpretation of abdominal pain in children is no mean task. 
“ Belly-ache ” is one of the commonest symptoms associated with the onset of 
the acute infectious diseases and nasopharyngeal infections. The evaluation 
of pain in acute appendicitis has in no measure made the mortality statistics 
of the child comparable with those of the adult. Pain resulting from trauma- 
tism to the abdomen, especially when unassociated with evidence of parietal 
injury is exceedingly difficult to interpret. Our diagnosis is of immediate 
vital importance only inasmuch as it differentiates between visceral damage, 
demanding surgical intervention, and abdominal wall injury of relatively 
small significance. 

The pliant frame, thin abdominal wall and delicate omentum of the child 
are not well-adapted to withstand direct violence, which is transmitted 
directly to the viscera. A variable degree of shock results either from sympa- 
thetic nerve paralysis or rupture of a viscus. Pallor and rapid pulse are not 
necessarily indicative of shock, for fright may cause an increase of twenty 
to fifty beats per minute. In an older child, subjective examination is of 
importance as in the adult, but in a young child with abrasion of the abdomi- 
nal wall, tenderness and rigidity, the problem is difficult. In a large per- 
centage of instances, the associated injuries complicate the situation. 

Children in large centres of population are subjected to frequent auto- 
mobile and wagon accidents. The resulting casualties result fatally in most 
instances because of intra-abdominal injury, as disclosed by a study of 149 
cases from private practice and the files of the Cook County and Mt. Sinai 
Hospitals, Chicago. Included in this series, also, were cases in which there 
was a history of injury to the abdomen from various mishaps. (Table I.) 

There were 118 males and 31 females. The major number of accidents 
came under the heading of automobile and wagon — 96 patients, 33 deaths, a 
mortality of 34 per cent. Children are curious, like to climb, so that falls 
are common. There were 25 such instances, with 5 deaths, a mortality of 
20 per cent. Gunshot or stab wounds, involving abdomen or thorax, were 
surprisingly common — 20 patients, 6 deaths, 30 per cent, mortality. 

Symptoms . — Generalized or localized abdominal pain was noted in every 
one of the 126 conscious patients. Coma was present in 23; its basis will be 
explained later. The subjective story in children must be carefully weighed. 

* The writer is indebted to his former chief, Dr. H. M. Richter, for permission to 
incorporate in this paper the material used in the section on “ Surgery of the' Gastro- 
intestinal Tract in Children,” Abt’s Pediatrics, vol. iii, pp. 485-503. 
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The power of suggestion is very great. It is frequently desirable to give 
leading negative questions to be overriden by a positive response. Asso- 
ciated injuries often play an important part. Not infrequently the child 
with contusion, other than abdominal, complains of belly-ache, the exact 
origin of which is difficult to explain. Above all, in the examination of the 
child, one should bear in mind the advice of Dr. H. M. Richter, “ the hand 
and heart of the examiner should be warm.” 

The incidence of vomiting could not be accurately ascertained. It was 


Table I. 


Age 

Number of 
cases 

Type of accident 

Number of 
cases 

Deaths 

Per cent, 
mortality 

3 

4 

Automobile accident 

76 

26 

34 

4 

4 

Wagon injury 

20 

7 

35 

5 

13 

Fall • 

t 

1 

fFrom roof 

11 

3 

27 

6 

12 

Down stairs 

4 

1 

25 

7 

16 

On sharp pole 

3 



8 

18 

On picket fence 

2 

1 

50 

9 

10 

From ladder 

2 



10 

19 

, From telegraph pole . . . 

1 



11 

5 

On curb 

1 



12 

6 

- _ 

[From train 

1 



13 

9 





14 

18 

Gunshot 

16 

6 

37 

15 

8 

Stab 

4 



16 

7 

Kicked in abdomen 

3 

1 

33 

Total 

149 

Crushed between vehicles .... 

0 



Kicked by horse . 

1 



Crushed by elevator 

1 

1 

1 

100 

Gas explosion 

1 

1 

100 

149 

47 

3i 


recorded in 46 patients by direct observation. Emesis is so frequent in 
the young that it must have occurred in a considerable number of instances 
prior to admission to the hospital. No conclusions could be drawn as to the 
frequency of htematemesis, usually resulting from swallowed blood. 

Evisceration was present in five children. Two had suffered stab wounds, 
two had been impaled on a picket fence, and in one the abdominal parietes 
were ruptured in a gas explosion. The omentum was the presenting viscus 
in two instances, the small bowel in three. Two of the children died. 
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Abdominal wall injury was visible in 87 patients In o T *u 
punctured. More important than these ZL S * J J ? the panetes were 

Tenderness, a physical n gl '° UP be discussed later. 

subjective. Local or diffuse ’ soreness" was "prcs^T ioo h "' hiCh “ 
absent 17. R igidUy vras recorde< , . ‘ , “ [Z ““ 

file 23 patients, who were admits! and was absent In 29. 

series. No patient in whom thZ T™’ WCre n0t incIuded m this 

came to operation. ’ Distention, varyin- inVe^ ree^ ^ tendern * ss 0r ri g idit T 
Injuries, other than abdontin'ai, ^ Ts 5T Th f ^ 


Table II. 



Injury to left kidney; f ractured ribs 
Injury to right kidney . 


Injury to left kidney. 


Recovery. 

Recovery. 


subserous 

Gunshot of chest and left kidney 


+ 


Recovery. 


Recovery. 



were— skull 2, spine 2, pelvis 4, clavicle 1, ribs 11 C nU^ r t 
tibia and fibula 1. ’ colles x > femur 1, and 

The temperature on admission to the hnsni^i 
patients. Subnormal temperature was seen in Jf rn det J mmed in J 3 r 
normal temperature in 30 (23 per cent ) and el ~ f - C * dren per cent -)> 
Of the total series of ^ 

one hour of injury, indicating that in the ntaiorit , °t V hos P ltal WIthln 
to be expected. y of instances fever is 

Pulse rate was not determined as an aid ; n P -i 
children, direct cardiac auscultation is e « Pn H 1 , , gnosis ■ In y° un S 

influenced by the factors of fright and excitement-’ ^ ** rate * S greatIy 
It is unfortunate that blood-pressure observations’ were" 
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case. The diagnosis of shock can scarcely be made in the absence of definite 
depression of the blood-pressure. Many children presenting pallor, cold 
perspiration and rapid pulse showed a decided elevation of pressure. A small 


Table III. 



Diagnosis (Patients admitted in coma) 


Death in 

I 

Fractured ribs, vertebras, sacrum and ileum; ruptured 
right kidney and adrenal; ruptured abdominal wall 

Autopsy 

I hour. 

2 

Huge fresh tear of abdominal wall; multiple lacerations of 
omentum and intestine 

Autopsy 

1 hour. 

3 

Fracture of 3rd to I ith ribs; laceration of liver and spleen; 
hemoperitoneum 

Autopsy 

yi hour. 

4 

Fractured ribs; torn liver, lung, right adrenal; laceration 
of right heart atrium; free blood in chest, abdomen and 
pericardial sac 

Autopsy 

hour. 

5 

Enormous liver laceration and hemoperitoneum 

Autopsy 

2 hours. 

6 

Liver torn in half ; right adrenal crushed 

Autopsy 

2 hours. 

7 

Rupture of liver and right adrenal ; fractured femur 

Autopsy 

1 day. 

8 

Vertical deep tear of liver; hemoperitoneum; hemothorax.. 

Autopsy 

4 hours. 

9 

Laceration of left lung and spleen; hemoperitoneum; 
fractured ribs 

Autopsy 

2 hours. 

10 

Hemoperitoneum; ruptured liver 

Autopsy 

yi hour. 

11 

Internal irmiripc; 

Clinical 

diagnosis 

1 y£ hours. 


12 


Clinical 

diagnosis 

2 hours. 


r 3 

Internal injuries; suspected fracture of spine 

Clinical 

diagnosis 

y$ hour. 

H 

Internal injuries; multiplerib fractures; pneumothorax. . . 

Clinical 

diagnosis 

1 yi hours. 

15 

Internal injury, hemorrhage and shock 

Clinical 

diagnosis 

yi hour. 

16 

Dissection of deep tissues from left thigh and buttock; 
internal injuries 

Clinical 

diagnosis 

5 da y s - 

17 

Fractured pelvis; ruptured viscera; haematuria 

Clinical 

diagnosis 

1 hour. 

18 

Internal injuries; laceration extending through anus and 
vagina through the fold between the nates to each 
thigh; deep hemorrhage of the thighs 

Clinical 

diagnosis 

10 minutes. 


cuff, especially adapted for children, should be in the equipment of institu- 
tions, receiving emergency cases. 

The leucocyte, count was determined in 29 patients on admission to the 
hospital and was definitely increased above normal in 65 per cent, (above 
46 721 
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12,000) ; markedly so in one case (6o,ooo) in the absence of demonstrable 
visceral injury. In 22 cases, with pathology determined by operation or 
autopsy, the leucocyte counts ranged from 9800 to 39,600. There was a 
leucocytosis in three of four patients with abdominal wall injury. No rela- 
tionship could be demonstrated between the height of the white blood count 
and the severity of injury. It is unfortunate that an equal number of 
leucocyte determinations was not made in patients with parietal injury alone, 
as leucocytosis is commonly present in patients with multiple contusions. 

Hcemahiria, indicating urinary tract injury, was present in 14 children, 
as shown in Table II. 

Coma , on admission to the hospital, was present in 23 patients, of whom 
19 died and 4 recovered. Death occurred six hours after operation for 
repair of ruptured ileum in one child. The four children who recovered 
were all operated on with the following findings : ( 1 ) Rupture of the ileum 
repaired; (2) hemoperitoneum but injured viscus not demonstrated; (3) rup- 
tured spleen packed ; (4) rupture of splenic flexure of colon repaired. 
Eighteen deaths are accounted for in Table III. Postmortem examinations 
were secured in 10, while in 8 permission for necropsy was refused. Death 
occurred within one hour in 9 instances. On the whole the injuries were 
so extensive that treatment was out of the question. 

Diagnosis . — In order of importance and frequency the commonest early 
symptoms in this series of 149 cases were abdominal pain, tenderness, rigid- 
ity, abdominal wall injury, moderate elevation of temperature, vomiting and 
leucocytosis. A further analysis of the predominating symptoms reveals 
some instructive facts relative to diagnosis, the immediate purpose of which 
is the determination as to whether a watchful policy of expectancy is to be 
pursued or the patient operated upon at once. The weightiest symptoms are 
unfortunately those over which the child lias considerable subjective control, 
just as in non-traumatic surgery. Degree of pain is no measure of extent of 
injury. The differentiation between voluntary and involuntary rigidity must 
be very carefully made. The decision as to whether local tenderness and 
rigidity in the presence or absence of abdominal wall abrasion, contusion 
or laceration indicates visceral damage, must rest upon the associated findings. 

In studying the records of 29 children who came to operation, exclusive 
of cases of evisceration and gunshot wounds, it is evident that the apparent 
local rigidity and tenderness indicated the exact site of visceral damage in 15 
cases and was of no value in 14. The clinical diagnosis was confirmed in 
10 instances, was incorrect in 5 and questionable in 14. (See Table IV.) 

A review of the records of patients who were autopsied, seemingly 
indicates that local tenderness and rigidity were of even less value. Visceral 
damage was correctly indicated in but one case, and local findings were of no 
value in 14. The clinical diagnosis was correct in only 1 case, was incorrect 
in 7 and questionable in 7. (See Table V.) However, four of these 
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lowing the operation, but there is no indication from the facts stated that he 
suffered from cholangitis. Spannaus 37 credits Kehr with the assertion that 
he (Kehr) knew of six instances in which the patients survived anastomotic 
procedures from the relief of obstructive jaundice caused by malignancy for 
two years or more without symptoms. When the cholecystenterostomy is 
done in the presence of a patent common bile-duct, it is well known that the 
newly established stoma frequently closes .* 5 ' 38 Even when the stoma was 
patent, Archibald 1 was unable to observe the flow of any considerable portion 
of bile through the fistulous communication in the presence of an unoccluded 
common bile-duct, in dogs in which he did cholecystenterostomies and isolated 
a jejunal segment in which to control the observation. Possibly this tendency 
for the cholecystenterostomy opening to close when the common bile-duct is 
not occluded may in part account for the infrequency with which the compli- 
cation of cholangitis has been observed to follow when the operation is 
performed in patients with an unoccluded common bile-duct and with non- 
malignant disease, who survive for long periods of time. 

In the instance recorded here in which cholangitis developed 1 after 
cholecystoduodenostomy, the onset of this complication was preceded by 
influenza. In the patient reported by Kehr, 1<5b in which this complication 
developed, there was also a history of influenza associated with the onset of 
the cholangitis. Kehr, however, seems inclined to minimize the significance 
of the influenza as bearing any casual relationship in his case to the infection 
of the bile-ducts. No culture of the exudate present in the extrahepatic 
bile-passages was made in either instance. Suppurative cholangitis after 
influenza has been observed, however, by Mayo-Robson 20 and Rolleston , 34 
though no mention of cultural studies was made. Goodhart 0 refers to a 
patient with influenza who had rigors and intermittent fever similar to that 
observed in hepatic abscess. In a patient in whom suppurative cholangitis 
followed influenza, reported by Remy , 33 cultural study of the exudate showed 
colon bacilli. 

Complete obstruction of the common bile-ducts by carcinoma of the head 
of the pancreas usually gives rise to an afebrile jaundice. When the obstruc- 
tion has been incomplete, however, cholangitis has not infrequently been 
observed. Mayo-Robson 20 and Rolleston 34 mention several instances in 
which intermittent hepatic fever or suppurative cholangitis were observed in 
carcinoma of the bile-ducts or pancreas. The instances in which cholangitis 
has developed spontaneously during the course of obstruction of the terminal 
end of the common bile-duct by carcinoma of the pancreas, appear to be far 
more numerous than those few instances in which this complication has been 
observed following cholecystenterostomy for the relief of the obstruction. 
In each case, the presence of an incomplete obstruction would seem to be the 
factor that invites infection. 

Following reconstructive procedures for benign stricture in the hepatio 
or common bile-duct, subsequent attacks of jaundice with cholangitis are 
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I. MICHAEL LEVIN 


and early death. The picture of shock resulting from hemorrhage is more 
prolonged than in rupture of a hollow viscus. In lesser injuries the bleeding 
may cease spontaneously, and the clinical course is less stormy than with 
intestinal rupture. Urinary tract damage is usually accompanied by haema- 
turia, though the exact level of injury may be difficult to determine. Early 
catheterization and cystoscopic examination should not be carried out as the 
danger of secondary infection is too great. 

The discussion of gunshot and stab wounds and evisceration has been 

Table VI. 


Operative and Postmortem Findings in Patients Without Abdominal Wall Injury. 



Operative cases 

Result 

E 

Necropsies 

I 

Intracapsular hrematoma of kid- 
ney 

Death 

■ 

Ruptured ileum; diffuse perito- 
nitis. 

2 

Ruptured mesentery and liver. . . . 

Death 

2 

Liver torn in half; right adrenal 
crushed. 

3 

Lacerated liver 

Death 

3 

Ruptured liver and right adre- 
nal. 

4 

Rupture of right lobe of liver 

Death 

4 

Liver and right lung lace'ated. 

5 

Exploratory, no findings 

Recovery. 



6 

Rupture of ileum with peritonitis.. 

Recovery. 



7 

Rupture of splenic flexure of 
colon; hemoperitoneum 

Recovery. 

1 

1 


8 

Ruptured liver 

Recovery. 



9 

Hemoperitoneum; injured viscus 
not found 

Recovery. 



10 

Exploratory, but no findings 

Recovery. 



11 I 

Hemoperitoneum; torn mesentery 

Recovery. 



12 

13 

Ruptured spleen 

Recovery. 



Hemoperitoneum; injured viscus 
not found 

Recovery. 



14 

Hemoperitoneum; ruptured liver. . 

I 

Recovery. 




omitted because of the obvious possibilities of visceral injury. A source of 
error that must not be overlooked is damage to the abdominal viscera, .where 
a bullet enters the chest or thigh at a distance from the abdomen. The pos- 
sible. course of the bullet must be borne in mind. Upper abdominal injury 
may be confused with thoracic damage. The fluoroscope and in its absence 
thoracentesis may clear the diagnosis. 

The absence of abdominal wall injury can in no sense exclude the possi- 
bility of intra-abdominal visceral damage. Thus there was evidence of 
parietal injury in 87 children, 66 non-penetrating (30 deaths, 45 per cent, 
mortality), and 2 1_ penetrating (9 deaths, 43 per cent, mortality). Lapa- 
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I. MICHAEL LEVIN 


In the 149 cases there were 43 laparotomies, with 14 deaths (mortality 
32 per cent.). After admission to the hospital, operation was carried out 
within two hours on the average, with the exception of 4 patients; one was 
laparotomized after 14 hours for rupture of the spleen, another after 32 hours 
for lacerated liver, the third after 2 days for injury to a kidney, and the 

Table VII. 


Results of Operation for Rupture of Stomach or Intestines. 


Case 

Organ 

Time elapsing 
from injury to 
operation 

Result 

Recovery 

Death 

I 

Ileum 

2 hours 

+ 



2 

Stomach 

4 hours 

+ 



3 

Jejunum and colon 

2 hours 

+ 



4 

Ileum 

4 hours 

+ 



5 

Colon 

5 hours 

+ 



6 

Ileum 

3 hours 

+ 



7 

Ileum 

2 hours 

+ 



8 

Ileum 

2 hours 

+ 



9 

Ileum and colon (nine perforations) 

2 hours 


+ 


10 

Stomach — (abdomen full of blood, protruding 
omentum and small intestine; stomach contents 
in abdomen; perforated cardiac end of stomach) 

2 hours 


- + 

11 

Transverse colon — (injured 18 hours prior to 
admission) 

20 hours 


+ 

12 

Stomach — (perforation cardiac end of stomach 
with omental plug; hemorrhage in lower pole 
of spleen) 

2 hours 


+ 

13 

Ilenm (frpp blond ; ileum torn in two) 

4>£ hours 


+ 


14 

Caecum and ileum — (perforated caecum and ileum; 
right iliac hemorrhage; subserous haematoma of 
bladder; hole in rectum; marked hemoperito- 
neum) 

1 hour 


+ 

. 1.5 


10 hours 

+ 



16 


4 P2 hours 

+ 





10 

6 



fourth after 9 days for urinary extravasation. There were 33 deaths among 
the remaining 106 non-operated children (mortality 31 per cent.). In 
16 of the 33, death ensued on the average within two hours of admission 
as the result of extensive injury. (Table III.) The time of death after 
admission to the hospital is shown in Table VIII for non-operated patients. 

The time elapsing from injury to treatment is very important as pre- 
viously indicated (Table VII.) Admission to the hospital was within one 
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I. MICHAEL LEVIN 


Matching bloods is a simple procedure of a few minutes’ duration. The 
method of administration is an individual matter. Any method that helps 
to restore blood volume and substance, maintain blood-pressure, and check 
hemorrhage, controls shock and saves life. In our experience, citrated 


Taulk IX. 

Postmortem Examinations. 


I 

Traumatic ruptured liver and spleen; hemoperitoneum; retroperitoneal 
hemorrhage; bruises of the head, trunk and thighs. 

2 

Contusions and abrasions of abdomen, back, hips, thighs, knees; fracture of 
the ribs, vertebra;, sacrum, ileum; dislocation of lumbar vertebra:; ruptured 
kidney and adrenal; ruptured abdominal wall. 

3 

Smoke and dirt begrimmed; multiple lacerations and bruises all over the front 
of the body with many imbedded foreign bodies; huge fresh tear of abdomen. 

4 

Fractured 3rd to nth left ribs; laceration of the liver and spleen; hemoperi- 
toncum; hemorrhages of the left lung; abrasions of the face. 

5 

Traumatic subacute rupture of the bowel ; general fibrino-purulent peritonitis; 
distention of the jejunum and ileum. 

6 

Crushing laceration of the liver and spleen and parietal pleura; hemothorax 
and peritoneum; splitting apart of soft tissues of trunk; fat embolism; per- 
sistent thymus; status lymphaticus; Frohlich’s syndrome. 

7 

General bruises of the extremities; fracture of 3rd, 4th and 5th ribs; vertical 
tear of liver and right lung; torn right adrenal; laceration of right heart 
atrium; free blood in the abdomen and right chest and pericardium. 

8 

Bruises of the head, chest, back, limbs; liver and spleen torn; small bowel 
torn across; fractured pelvis; fractured left clavicle; free abdominal blood. 

9 

Bruising of the upper extremity; enormous laceration and crushing of the liver; 
fracture of the left 9th rib; free blood in abdomen (3 pounds). 

10 

Petechial hemorrhages of the face and forehead; liver torn in half; torn right 
adrenal. 

11 

Peritonitis following ruptured gut. 

12 

One-fifth of the liver crushed off from rest of liver, lying loose in the belly; 
free blood; fractured right 8th and 9th ribs; wounded right lung. 

13 

Ruptured liver and right adrenal ; fractured femur. 

H 

Vertical deep tear of liver; hemoperitoneum; blood about left lung. 

15 

Traumatic laceration of lungs and spleen ; hemoperitoneum ; fractured ribs. 

l6 

Torn lung. 

17 

Hemoperitoneum; ruptured liver. 


blood has been best employed. Intraperitoneal transfusion should never 
be used in traumatic abdominal emergencies. 

The value of transfusion is emphasized when we note that there were 
36 children of the series with marked hcemoperitoneum (diagnosis verified 
by operation in 24 and by necropsy in 12), with 23 deaths. Of definite 
but less value is hypodermoclysis of normal saline. Where there is a ques- 
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I. MICHAEL LEVIN 


Ta HU- XI. 



Operative findings 

Operative procedures 

Result 

I 

Nine perforations of small and large 
intestine; hemoperitonenm 

Resection of one foot of 
ileum; other holes repaired 

Death. 

2 

Herniation of omentum through slab 
wound; viscera uninjured 

Protruding omentum cut off 

Recovery. 

3 

Hcmoperitoncum; injured viscus not 
found 

Exploratory laparotomy 

Recovery. 

4 

No findings 

Exploratory laparotomy 

Recovery. 

5 

Mesenteric tear; hcmoperitoncum 

Exploratory laparotomy 

Recovery. 

6 

Protruding omentum and small intes- 
tine; perforated cardiac end of 
stomach; stomach contents in abdo- 
men; hemoperitonenm 

Stomach tears repaired; o- 
mentum ligated; mesentery 
sewed; stomach contents 
removed 

Death. 

7 

Lacerated liver; hcmoperitoncum 

Liver rent packed with gauze 

Death. 

8 

Rupture of right lobe of liver; free 
blood 

Liver rent repaired with 
omentum; packs 

Death. 

9 

Torn transverse mesocolon and hema- 
toma; torn transverse colon; hemo- 
peritoneum 

Tears in bowel and meso- 
colon repaired 

Death. 

IO 

Perforated cardiac end of stomach 
with omentum plugging hole; hemor- 
rhage in lower pole of spleen 

Tear in stomach repaired 

Death. 

ii 

Omentum protruding through stab 
wound 

Omentum ligated and cut off 

Recovery. 

12 

Ruptured spleen; hemoperitoneum 

Omentum packed into splenic 
rupture 

Recovery. 

13 

Two lacerations of ileum and mesentery 

Tears in ileum and mesen- 
tery repaired 

Death. 

14 

Hemoperitoneum; no injuries found 

Exploratory laparotomy 


15 

Ruptured small intestine; hemoperi- 
toneum 

Ileum repaired 

Recovery. 

16 

No findings 

Exploratory laparotomy 


17 

Retroperitoneal hemorrhage and uri- 
nary extravasation 

Extraperitoneal removal of 
blood clot 


18 

Protruding omentum 

External omentum ligated 
and cut off 

Recovery. 

19 

Eighteen inches of eviscerated bowel 
(normal) 

Bowel replaced 

Recovery. 

20 

Intracapsular hsematoma of left kidney 

Kidney incised, clot removed 
and kidney replaced 

Death. 

21 

Hemoperitoneum; effusions in mesen- 
tery 

Exploratory laparotomy 

Recovery. 
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ABDOMINAL INJURIES IN CHILDREN 


Table XI. — Continued. 



Operative findings 

Operative procedures 

Result 

2 2 

Ruptured ileum with distal segment 
thrombosed and inflamed; hemo- 
peritoncum 

Ileostomy; ileal perforation 
sutured 

Recovery. 

-3 

I-Iamatoma of abdominal wall; no 
injured viscus 

Exploratory laparotomy 

Recovery. 

-4 

Lacerated left lobe of liver; free blood 

Liver tears sutured 

Recovery. 

^5 

Perforation cardiac end of stomach; 
and left lobe of liver; hemoperitoneum 

Perforations in stomach re- 
paired 

Recovery. 

■ 

Three perforations of jejunum; one 
perforation of mesentery; five per- 
forations of colon; small amount of 
feces and free blood 

Intestinal openings sutured; 
one ounce of ether poured 
into abdomen 

Recovery. 

-v» 

- / 

Ruptured small bowel with free fluid 
and marked plastic free peritonitis 

Laceration repaired 

Recovery. 

28 

Ruptured spleen 

Spleen packed 

Death. 

a 

Rupture of splenic flexure of colon with 
free blood 

Exploratory laparotomy 

Recovery. 

50 

1 Ruptured edge of right lobe of liver 

Exploratory laparotomy 

Recovery. 

5l 

Ruptured pelvis of left kidney; torn 
mesocolon; retroperitoneal urinary 
elusion 

Left nephrectomy; repair of 
of mesocolon 

Recovery. 

5= 

Ruptured spleen 

Splenectomy 

Recovery. 

53 

Ruptured mesentery and liver; free 
blood 

Exploratory laparotomy 

Death. 

54 

Perforated small bowel ; free pus 

Ileum sutured 

Recovery. 

55 

Ruptured liver; free blood 

Exploratory laparotomy 

Recovery. 

36 

Transverse rupture of spleen; much 
free blood 

Omentum placed between 
torn edges of spleen 

Recovery. 

37 

Two perforations of ileum 

Perforations of ileum sutured 

Recovery. 

38 

Perforated catcum and small bowel; 
subserous htematoma of bladder; per- 
forated rectum; marked hemoperito- 
neum 

Suture of perforations; drain- 
age 

Death. 

39 

Rupture of liver about falciform liga- 
ment; marked hemoperitoneum 

Suture of rupture 

Recovery. 

40 

Spleen lacerated and almost completely 
detached from pedicle; tail of pan- 
creas separated from body; marked 
hemorrhage 

Splenectomy 

Death. 

41 

Ruptured splenic flexure of colon; 
diffuse peritonitis; paralytic ileus 

Perforation in colon closed; 
jejunosotomy; drainage 

Recovery. 

42 

Rupture at right side of dome of liver; 
marked hemorrhage 

Exploratory laparotomy; 

blood transfusion 

Death. 

43 

Two perforations of stomach 

; 

Suture of holes 

Recovery. 
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I. MICHAEL LEVIN 

step in laparotomy shod,^ This 

,s P res ent, the place of incision is obvious r 1 KK def """' Realization 
made above the umbilicus, median or paramedic ‘"^ i0n ! are l>est 

volved viscera of upper abdomen in 20 instan es „f 1 7 P fI entS "W in- 
Injury to the solid viscen wh™ « f ’ f ver abd °men, in 7. 
hemorrhage, hence the abdomen shoukM '1 fataI because of 

is made, and the amemia offset by blood ° 01 r CnCC as SOon as t,le diagnosis 
of liver, spleen, kidney, n_ “ ^ ^ after W 

necessary. Packing of a laceration is 'T'n b adder ’ 13 seldon b if ever, 
entirely different principle than drainage ^ * pr ° Ccdllre tbat involves an 
Injury to the stomach or intestines^* .. 1 P ‘ U1CleatltIS draiI1 age is essential, 
of hemorrhage, unless associated with h* USU ?' ly result fata11 ^ because 
danger from peritonitis Tmam t ° f the S0,id organs. The 

increases the mortality Table X dm ^ S ° that each hour of delay 

N-or was 18.6 T, rage time of *■* 

and 36.2 hours after laceration of ptu,e of the sohd viscera in 17 children, 
The fixed points of Se bt^th ^"du V " " 00,011 ” 7 pat ^ 3 ' 
junction are most frequently ruptured . ,0deno "J ejunal flex « r e and ileoaecal 

from these points, Jfore than one reni in til h " begin 

less evisceration is very harmful Pm - r , may be P resent - Need- 
removed, but prolonged toilet of tl * - f °° C ° r fecaI matter should be 
suture of the perforaSn LTjf t e , * detdmeatab Before 

should be ascertained. At times a temnoi ° tbe niese nteric circulation 
a life-saving measure, where the condition^ 0r coIost °my may be 

necessary resection. Drainage sho^t determC"! !! n0t ™ “ 
gross suppuration alone; this will rarely be necess-n-v - ^ - ^ presence of 
As the infectivity of the bowel increases to \ 3 except 111 delayed cases, 
more often be found necessary i n inj^ of ^ drainage will 
tically the only exceptions to the rule of no 1 •' ° l0n and rectUm - p mc- 
retro-peritoneal tissues, as in rupture of the nL 15 exposure of the 

The findings in the 43 operated patients are listed in' TabteXL 

SUMMARY AND CONCLUSIONS 
1. I he study of 149 cases of abdominal ; • 
that the commonest early symptoms in order , n I. Uly m children indicates 
pain, tenderness, rigidity, abdominal wall iniurv lm P 0ltance are abdominal 
perature, vomiting and leucocytosis. J Y ’ nioderate elevation of tem- 

. . 2 ‘ The mortality rate is dependent upon stmh t , 

injury, extent and nature of visceral damage f aCt ,° rS aS chara cter of the 
treatment, and age of the child. & ’ mie eIa Psmg from injury to 

3 - The early combating of shock, blood tramf • 

general anesthesia and adequate incision are imn c °mbined local and 

treatment, in addition to the specific repair of th f ac ^ or s in successful 

4 - Laparotomy is justified whenever ther ^ damaged viscus. 

visceral injury, and the patient’s general condition * reasonat, l e doubt as to 

uun is good 
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MORTALITY AND END RESULTS IN GALL-BLADDER SURGERY 


avoid falling into error. It not only measures the degree of jaundice, but 
by its variation from day to day it is a reliable indicator of the progress 
of the disease and aids materially in helping to estimate the jaundiced indi- 
vidual's status as a surgical risk. An increasing amount of bilirubin in 
the blood indicates that operation at this time would be extrahazardous ; 
while definite lessening of the bilirubin indicates a more favorable time for 
operative intervention even before the jaundice has begun to fade. 

For a long time it has been apparent that if accurate knowledge of the 
condition of the liver could be determined, it would give the surgeon a means 
of estimating the tolerance of the patient to surgical trauma and would also 
furnish a better basis for determining beforehand the degree of relief that 
might be expected from a cholecystectomy. 

Unfortunately the many and varied functions of the liver are so little 
understood and the many suggested tests for these functions so inadequate 
that thus far they have been of very little practical benefit. Our meagre 
knowledge of the real functions of the liver and the extreme doubt of the 
trustworthiness of the proposed functional tests make a pre-operative evalua- 
tion of the condition of the liver a matter of grave uncertainty. 

As Me Vicar says, “ The liver is a complex workshop housed with many 
activities.” Any of the tests, even if correctly interpreted, gives information 
only of a single function. If that function is found to be normal, other 
equally important functions may he out of commission. Let liver function 
be studied as much as possible, because of valuable knowledge it may lead 
to, but to follow blindly these tests as a guide to gall-bladder operations will 
only invite disaster and involve one in uncertainty. 

Before operating on the very ill subject of gall-bladder disease a kidney 
functional test and a careful computation of blood urea-nitrogen will furnish 
the means of preventing some mortalities. A careful study of the integrity 
of the heart muscle is also very important. 

In preparing the patient for operation, it is most essential that the tissues 
be most generously supplied with fluids for at least two days beforehand. 
Much glucose per oram and by the Murphy drip before and after these 
operations has saved many lives. After operation on a depressed patient 
a few hundred c.c. of io per cent, glucose intravenously is a favorite remedy 
in my hospital service. It is a cardinal principal to fear dehydration as one 
would fear the plague and every safeguard is made use of to avoid such 
a calamity. : 

The anaesthetic is a question of much importance. Ether anaesthesia, if 
the patient's condition is good-, may be administered, using; the minimum 
amount necessary to affect good anaesthesia. If the patient is much depressed, 
•Joc;al anaesthesia ,• i s- ; much preferred. A favorite method is to use a local 
amestfietic. for . opening the abdomen and then a' few whiffs of gas while 
completing the intra-abdominal part of the operation, the gas administration 

being stopped as soon as the gall-bladder is out. ; 
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™ bi f‘y. mortality and end 
handling tissues dufing '*‘17 “ 

IS the best method I know of to train , uwm '• 1 f Se ° f 0CaI ansesth esia 
Perfect haemostasis has become such a 1 m ^ °. ge ” tIe operatin g- 
geons that it is scarcely necessary tn tch ^°. rd amon g modern sur- 

blood possible to be saved fo^hl ? 7' ^ this time ' Ever y d ™P of 

saved. Intra-peritoneal oozing after" 'th ^ , du . , . ,ng , the operation should be 
two reasons : it weakens the natienf- I ° peratl ° n ls over ls calamitous for 
adhesions and ^ ^ ^ P-operative 

t han I VnVle C , 0 tctr''i‘ , |e ‘"‘‘T"" * dh “ ta “ are '"ore -sponsible 
most glaring Lfrrj - °" ly partial ^ The 

use of gauze and cigarette drains. 1 Tve^ ”^^2“ if' to 7 

some oozing from the liver o„ r f.7 ! °‘ 3 we can do ’ tIlere ,s still 

that makes it desirable to drain bitten' the' ^ S °'' Ie I'""'' “mphcation 
closed without drainage with perfect safe 1 n , 7T 7' 7 ™“ d raa y be 
diate convalescence is smoother and shorter and'IhT 7 “ 1°”'; the imme ‘ 
Other things being equal the longer gill Waddl r T bct,er ' 
the more neighborhood pathology will be fotmd f77 7 7™ P^ 
liver suffers from pathology secondary to Pill hi i i F f and foremost the 
Graham has so clearly pointed out dolve \ Se,dom > aS 

hepatitis. The liver VnotoricSy ab7e ^ to refill f with ° Ut 

old cases of cholecystitis show a liver with so murl 7 ^ bUt many ° f theSC 
that it would be unreasonable to expect it to been P °f ° f fibrous tissue 

after the source of its pathology, tlwfgall-bhdder 1 7'° 7 n ° rma1, eVen 

Many gall-bladder infections’ are * 1? 

smaller biliary ducts are so distorted by inflammatin f l ’ even the 

be expected to become normal. Unquestionably „ n . r 7 tl6y Can never 
is the cause of many of the cases of gall-bladder «, S ievable . llver pathology 
incomplete cures. n §' er y being followed by 

The pancreas is another organ that is earlv , , ... 

gall-bladder. Pancreatitis of less or greater clegre f y -infection of the 
constant complication of cholecystitis. If the jlnl , 0 * everity is an almost 
before irremediable changes in the pancreas have occurr^ ^ rem ° ved early 
will there be that all disagreeable symptoms will disappe ^ m ° re 
Some striking experiences have profoundly im ^ ^ 
train of rheumatic symptoms attributed to focal 7 P ^ ess ^ me that all the 
derived from the infected gall-bladder more fre 7” f Ctl ° nS in ? eneraI are 
posed. Several personal experiences bear out this^T 7^ generally SU P' 
matic pains, valvular heart lesions and nil 61ef; cases with rh eu- 

740 e ° ther di - consequences of 



MORTALITY AND END RESULTS IN GALL-BLADDER SURGERY 


infection : who have had their tonsils removed, their teeth extracted, their 
sinuses drained with no benefit, have cleared up promptly after removal of 
an infected gall-bladder. 

In conclusion it seems reasonable to believe that with increasing knowledge 
in selecting the time for surgical intervention, increasing experience in oper- 
ating, a fuller appreciation of the value of gentleness in manipulation of 
tissue, and a more general appreciation on the part of the profession in 
general that an infected gall-bladder produces complicating pathology in 
direct ratio to the time it is allowed to spread infection, will do much not 
only in reducing the operative mortality, but will greatly increase the propor- 
tion of cases completely cured. 
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diverticula of the bladder 

remarks founded upon a study of twelve cases 
By Calhoun Stirling, IVI.D. 

of Washington', DC 

“ “° U MKDICAL ,, I(J0L 

AM) 

H. W. Rollings, Jr., M.D. 

T™ *> ■* a rare 

lesions of fie lower urinary t!Zt. ‘ tL°LT ' a " d c T st °S ra l% 
has shown diverticula to be present in from r 1 rovement ln the diagnosis 

seen during the prostatic age Trabeml !' C 0 seven P er cent, of cases 

seen in cases presenting obstructive „ ? ^ Sma 1 saccules are frequently 

diverticulum of the bladder is limited ’l^tho WherCaS ^ diagnosis of true 
orifice with herniation of the entire bhrMe- T possessin £ a distinct 
conditions as urachal cysts, hour-glass bladder etc SUCh an0malous 

The early writ^rs^ttei^pted '^dassi fy'dR'erti^l ^ ** “““ ° f diverticala - 
ing on whether or not the sac container! dS trtle an d false, depend- 

and others has shown that this attempted "clas* bu . 1 the work; of Rose 
now generally agreed that diverticuha have both^n” I$ . CI ' roneous - ]t is 
factors for their development. Recently Hyman colleTT’^ ^ acc i u,red 
cases of diverticulum in children. Three of tl ^ a SeneS of thirty 

sented no demonstrable obstruction to the omArn^ 7 *™ h ‘ S 0wn and pre ~ 
Watson, Hyman, Gardner, Crosbie, and Rose are n S””* • ^ ^ 
genital factors play an important role in Hip rl« i t le °P lnion that con- 
fact that diverticula are of.eu seeu ht cWW™ a, 7’’“' ° f The 

fetus, and in females with no apparent urinary obstruct' 0 "”" 7 found m the 
one case in this report, shows that there is a cono-enU i tl011 ' as was found in 
formation. LeComte reported a case of true cT & predls P°sition to such 
with no obstruction present. The acquired factor'd* 21 tlCU / Uni 111 a y° un g man 
ti°n for its development and is usually seen clnr S ° n unnar y obstruc- 
fact that diverticula are seen more frequently ' t lC prostatic a ge. The 
obstruction is one of the principle acquired caus men shows that prostatic 
are rare in females, having seen but two case ' eS ' ^ Udd sa y s diverticula 
Mayo Clinic. Pugh in a recent report of one h "l a . large series from the 
twenty-five per cent, were under forty vear« nf™* 1 ^ codecte d cases found 

T i • mi -T A Cct ‘o OI age. 

Location — The most common site for diverticula f . 
margin of the trigone, especially in the re°-i on of th at the u PP er and lateral 
sionally the ureter becomes incorporated i n the wall f U , reteraI orifi ce. Occa- 
cystoscoping a prostatic we see multiple cellules of ° -• SaC ' Frec l uentI y in 
marked trabeculation of the bladder as a result depths » as weJ1 as 
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STAN 1 SLAW LASKOWNICKI 


the temperature increased, and the urine became troubled. The patient was sent for 
examination and further treatment to the surgical clinic. 

The cystoscopy showed: The neck of the bladder and the trigone were lifted up 
considerably and were covered with oedema bullosum. The orifice of the ureter and 
of the vesical neck could be seen within one sight-field (Marion’s symptom). The bladder 
wall was trabeculated, above both orifices of the ureter two openings of two diverticula 
were seen, the mucous membrane of the bladder infiamniatorily changed, also numerous 

~ pieces of fibrin were seen. 
The interureteral ridge was 
distinctly prominent and thick- 
ened, with a deep pouch be- 

# ' ^ hind, the bottom of which 

■; S could not be seen. The pro- 
state was not enlarged, of a 
soft consistency, and in one 
place in the left lobe a little 
hardened. 

After the catheter was put 
into the bladder, the urine 
flowed out in a strong stream 
which could be intensified by 
the patient. The examination 
of the blood showed no milli- 
grams of nitrogen in ioo cubic 
centimetres. 

The diagnosis involved 
mechanical obstruction of 
urination. On account of some 
topographical changes (Mari- 
on’s symptom), i.e., on account 
of the vesical neck being 
drawn nearer to the orifices 
of the ureters, as well as be- 
cause of the trigone being con- 
siderably lifted up, it was suspected that there was a sarcoma of the prostate growing 
into the bladder (oedema bullosum). The hypertrophy of the interureteral ridge, the 
existence of the diverticula and the obstruction of urination we explained with changes 
which we supposed had taken place in the prostate. 

The patient was catheterized every morning, and the bladder rinsed with a solution 
of i :iooo argentum nitricum, after which the patient did not urinate the whole day, in 
the evening only he felt the necessity of urinating, and urinated then (i.e., at night) io 
to 15 times in small quantities. 

On December 15, cystoscopy showed the state unchanged. The patient was therefore 
catheterized twice a day, in the morning and in the evening. 

On December 20, the patient left the clinic at his own request. 

The patient went to another urological division where the cystostomy was made. 
Three days after the operation the patient died with symptoms of uraemia and of the 
weakening of the heart. 

The post-mortem examination showed : 

Status post sectionem altam. Ligamentum interuretericum hypertrophicum. Hyper- 
trophia vesicae urinariae trabecularis. Diverticulum vesicae parietis posterioris lateris 
dextri (altitudinis 5 centimetr. latitudinis 2 centimetr.) et parietis posterioris lateris 
sinistri (altid. 0.8 centim., latid. 1.2 centim.). Hydronephrosis ambilateralis. Dilatatio 
ureterorum ambil. Cystopyelo-nephritis purulenta, chronica, ascendens. Paracystytis 
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Fi G , i, — Showing changes in wall of bladder, ureters and kidneys. 
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the same time, on account of frequent contraction of the musculus trigonalis 
all efforts to empty the bladder of the residual urine being fruitless, the trigo- 
nal muscle underwent continuous hypertrophy, which, in its turn, caused the 
hypertrophy of the interureteral ridge. 

The post-mortem examination of the body did not show any other obsta- 
cles either in the vesical neck or in the urethra that could cause urine 
stagnation. 

As may be seen in the photograph, Fig. 2, the prostate and the posterior 
urethra do not show any changes. Nor was there any paralysis of the blad- 
der, as no changes in the nervous system could be observed either in life 
or after death. The hypertrophied ridge was the only cause why all efforts 
of the musculus trigonalis to empty the bladder from residual urine remained 
without effect. 
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second cervical vertebra. (Fig. i.) There was a large swelling of the right tibia occupying 
its middle one-third. It was spindle-shaped and raised about 2 cm. at its highest point. 
It occupied the inner surface of the bone, the sharp edge of the tibia being uninterrupted. 
There was no tenderness or signs of inflammation. There was no general enlargement 
of the lymph-nodes found although nodes were palpated in the neck, axillae and groin. 
Temperature, 98.6. Pulse, 80. 

• Operation . — March 20, 1925. Under ether anaesthesia, a cross-bow incision was made 

over the cervical region pos- 
teriorly. The tumor mass 
was exposed beneath the 
neck muscles. It seemed to 
be encapsulated and could 
be separated easily except at 
the spine of the second cervi- 
cal vertebra from which it 
was detached with difficulty. 
Because of excessive bleed- 
ing some small portions of 
the tumor could not be re- 
moved from the right side 
of the neck. The wound was 
closed in layers with a cigar- 
ette drain in the cavity. 

Except for some super- 
fical infection, the wound 
healed satisfactorily and the 
boy was discharged from the 
hospital, April 19, 1925. 

The tissue removed from 
the neck appeared to be 
homogeneous yellow tumor 
tissue which was very friable 
and not very vascular. The 
microscopic report by Doc- 
tor Hibbs, the hospital path- 
ologist, was as follows: 

Tumor of neck — densely 
cellular structure, consisting 
of lymphocytes, endothelial 
cells, an occasional en- 
dothelial giant cell, a few 
multinucleated cells (Doro- 
thy Reed) . The predominat- 
ing cell, however, is polymorphonuclear, in huge numbers, many of them fragmented 
and about equally neutrophilic and eosinophilic. (Fig. 2.) Opinion — eosinophilic lympho- 
granulomatosis. 

The child was readmitted to the hospital on May 25, 1925, about five weeks after 
his discharge. The tumor mass in the neck had grown again to about the size it was 
before the operation and the boy complained of considerable pain in his right leg at the 
site of the swelling. 

The rontgenogram of the right tibia (Fig. 3) showed what appeared to be a chronic 
osteomyelitis. It was decided to explore this bone. 

May 29, 1925. Under ether anesthesia a longitudinal incision was made over the 
swelling in the right tibia. By chiseling off part of the anterior side of the tibia the 
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November 5, 1925, 3 .Blocks 100 mgs. each, applied over tumor mass in the leg 
5 hours. 

November 9, 1925, 3 Blocks 100 mgs. each, applied over tumor mass in the leg 
4 hours. 



November 23, 1925, 2 Blocks 100 mgs. each, applied in cervical region 4 hours. 

I December 7, 1925, 2 Blocks 150 mgs. 
each, applied to tumor for 3 hours. 

January 5, 1926, 1 Block 250 mgs., ap- 
plied for 5 hours. 

January 19, 1926, 1 Block 100 mgs., ap- 
plied over tumor mass on neck 4 hours. 

March 19, 1926, 2 Blocks 100 mgs., 
applied over tumor mass on neck 5 hours. 

June 3, 1926, 1 Block 150 mgs., applied 
over tumor mass on neck 5 hours. 

June 28, 1926, 2 Blocks 50 mgs., applied 
over tumor mass on neck 5 hours. 

The child was discharged November 
12, 1925. He did not return to the hospi- 
tal until September 9, 1926. He was then 
. weak and emaciated and was having great 
; difficulty in breathing and opening his 
mouth because of the tumor mass in the 
■ back of his neck. This mass was so large 
that it pushed his head forward, and seemed 
so heavy that the child held his head with 
i his hand most of the time. The eyes showed 
marked exophthalmos (Fig. 4) ; the veins on 
the forehead were distended. The huge mass 
; on the back of the neck was covered with 
i skin showing the scar of a previous opera- 
1 tion. The mass was largest posteriorly and 
j to the right extending forward to the lobes 
! of the ears, measuring 33 cms. at this level. 
It diminished in size below and anteriorly 
to the ears, ending in rounded masses which 
were joined to the main mass but felt almost 
. like discrete glands. The tumor was firm, 
immovable and not tender, but by its very 
large size seemed to make movement of the 
head almost impossible. The greatest cir- 
cumference of the mass was 55 cms. (Figs. 

' 5 and 6.) 

There was a firm, movable, painless 
mass in each axilla, measuring about 3 by 
2 cms. The chest and abdomen showed no 
abnormalities. The inguinal glands were 


Fig. 3. — Showing swelling o£ right tibia. 


palpable but not enlarged. The extremities were very thin. The fingers and toes showed 
marked clubbing; the distal phalanges were very wide. The right leg showed no evi- 
dences of a recurrence of the tumor. 

A urine examination showed many red cells and a few pus cells and B. coli was 
found in a culture of the urine. Blood examination showed a Hemoglobin of 70 per cent., 
red cells 4,350,000 and white cells 65,200, of which 90 per cent, were large polynuclear 
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ALBERT H. MONTGOMERY 

aortic, peritracheal and inguinal lymph-nodes, slight of the lymphoid tissue of the lining 
of the bowel ; marked emaciation ; anemia ; tumor compression of the cranial bones ; 
marked oedema of the scalp, eye-lids and loose tissues of the abdomen; hyperemia of the 
adrenals; cloudy swelling of the kidneys; hyperemia of the brain; oedema of the brain; 
marked fatty changes of the liver, moderate of the lining of the aorta; slight hyperplasia 
of the spleen; hypostatic hyperemia and oedema of the lungs; slight right hydrothorax; 
downward-displaced diaphragm and liver; passive hyperemia of the liver; slight hydro- 



Fig. 5 . — Hodgkin’s disease of bones. Fig. 6 . — Hodgkin’s disease of bones. 


peritoneum ; hyperemia of the lining of the duodenum, bowel and urinary bladder ; flexion 
deformity of the right lower extremity; surgical scars (a) of the right leg (ancient 
exposure of bone), (b) back of the neck; dirt pigmentation of the lungs and peribron- 
chial lymph-nodes ; circumcised penis. 

This is the body of a white boy whose actual weight is fifty-eight pounds and measures 
146 cm. long. The ribs generally are prominent. The circumference of the upper arms 
is only 12 cm. and of the forearms Iij4 cm. on the right side, and the left forearm 
measures about 11 cm. in circumference. The upper arm is not quite 12 cm. The finger 
nails are rounded, pale light purple. There is no change of the palms or soles. There 
are no palpable superficial lymph-nodes below the neck except that a lymph-node of the 
right inguinal region about 5 mm. in diameter is palpated from the outside. The right 
lower extremity is flexed as it lies on the table and cannot be straightened out to an angle 
greater than 75 degrees approximately. - There is a scar beginning 4 cm. below the 
lower margin of the right patella extending inward to the midline and forward to end 
in a place in the midline of the right leg approximately 4 cm. above the prominence of 
the right internal condyle and measures altogether 27 cm. long. The scar generally 
measures 5 to 15 ram. across as though the bone had been opened into at this place. 
There is a scar on the outside of the right leg, its upper margin being g cm. below the 
lower margin of the right patella extending down for 7)4 cm. It is well healed except 
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ALBERT H. MONTGOMERY 


mass. Beneath, small lymph-nodes are found throughout the neck. There is no change 
of the scalp except oedema. (Fig. 7.) 

The calvarium measures 4 to 6 mm. thick generally. The visceral layer of the 
arachnoid is raised away from the brain by clear fluid. The brain on top is markedly 
hyperemic. The convolutions generally are rounded. The sulci are 2 to 4 mm. deep. 
The brain weighs 1160 grams. There is a slight foramen magnum pressure furrow at 
the base of the cerebellum. Hyperemia is of the entire brain. The lateral ventricle 



Fig. 7. — Hodgkin’s disease of bones. 


walls are collapsed. There is no evidence of new growth in the brain which is put at 
once into preserving fluid for hardening and later sectioning. 

After hardening in the usual brain preservative solution, thin transverse serial sec- 
tions are made by cutting from front to back. The only changes found are those 
associated with hyperemia and oedema. 

The subcutaneous fat of the midline of the trunk in front is generally only 1 to 2 cm. 
thick. The skeletal muscles are pale pink to brown. There is a little clear brown fluid 
in the small pelvis, 75 c.c. in all. The loose tissues of the abdomen are generally wet. 
The gastro-colic omentum has firm nodules in it that measure 10 by 6 by 6 mm. The 
spleen is normally free, and weighs 80 grams. The surface is smooth and generally pale 
purple. When sectioned, the Malpighian corpuscles are a little indistinct. In one place 
there is a mass 3 mm. in diameter, sharply defined and light gray in contrast to the 
dark brown and purple splenic pulp. 

The bowel generally is hyperemic. The diaphragm on the right side has its upper 
margin opposite the fifth rib, on the left side the fifth interspace. The lower margin of 
the liver extends down uniformly 6 cm. below the right costal arch. Its front surface 
is dark brown to red, smooth and slightly fatty in the left lobe in front. There are no 
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CYSTIC LYMPHANGIOMA OF THE GREATER OMENTUM 
By Philip M. Grausman, M.D. 

AND 

Henry L. Jaffe, M.D. 
of New Yoiik, N. Y. 

Of the cystic lymph tumors of the abdominal cavity those of the greater 
omentum occur least frequently. Wegner’s paper in 1S74 was the fi rst com- 
prehensive discussion of lymph-vessel tumors. While there is a large litera- 
ture concerning this class of tumor in general, cystic lymphangioma of the 
greater omentum has been only briefly discussed, except in the few special 
papers on the subject. 

Spencer-Wells, 1 in 1890, described a large cystic tumor of the omentum in a child. 
Schwartzenbcrgcr 3 described a case of recurrent ascites of two years’ duration in a child 
four and one-half years of age. At operation a large solitary cyst, filled with yellow 
fluid and lined by endothelium, was found hanging from the omentum by several pedicles. 
Outerbridge 3 while operating on a thirty'- four-year-old woman for a uterine fibroid 
found the greater omentum adherent to the uterus and numerous cysts in the region 
of attachment. These he interpreted as lymph cysts due to inflammatory occlusion of 
the lymph vessels. Minervini * also described a case of lymphangioma of the abdominal 
peritoneum and greater omentum which after five years caused death from exhaustion. 
Stillman 0 removed a cystic tumor of the greater omentum, many of the cysts being as 
large as 6 cm. in diameter, in a case which he had observed clinically for years. Borchers 
described a case of progressive enlargement of the abdomen in a four-year-old child 
caused by a huge cystic tumor of the greater omentum. Kahuschkin’s 1 case presented 
cysts of the omentum, which he interpreted as cystic lymphangioma. At the autopsy 
of a fifty-year-old man, Henke 8 found a cystic peritoneum and omentum. He diagnosed 
the condition as lymphangioma but Merkel considered it pseudomyxoma peritonei. 
Karas 0 found a multicystic tumor of the right half of the omentum at the autopsy of 
a thirty-eight-year-old woman. He believed that the cysts were embryonal in origin and 
were developed from misplaced peritoneal cells. Himmclheber and Kirchberg 10 described 
a case of multiple cysts of the peritoneum in a fifty-one-year-old woman. The cysts 
were most numerous in the greater omentum, and the lesion was interpreted as either a 
lymphangioma or a lymphangio-ectasia. 

We recently observed a cystic tumor of the greater omentum in a man forty-four 
years old. His illness dated back for a few months before admission to the hospital on 
March 29, 1926. The chief complaint during this time was pain in the left lower 
quadrant of the abdomen and some rather indefinite symptoms referable to the gastro- 
intestinal tract. The physical examination on admission to the hospital was negative 
except for diffuse tenderness throughout the abdomen, particularly in the lower quad- 
rants. The temperature was 98.4° F. The white blood-cell count was 14,000 with 
86 per cent, polymorphonuclear leucocytes, n per cent, lymphocytes, 1 per cent, transi- 
tionals and 2 per cent, eosinophiles. There were 4,512,000 red blood-cells. The urine 
examination was negative. 

At operation a large cystic mass was found attached to the under surface of the 
liver and the intestines. This mass was apparently the greater omentum. It was cis 
sected as completely as possible from its attachments. The viscera and the rest of tie 
peritoneum were apparently negative. 

Pathology. — Gross . — The tumor was removed in several pieces. There were two 
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masses in the liver. The blood-vessels of the mesentery adjacent to the bowel are 
distinctly engorged. The mesenteric lymph-nodes of the first portion of the small bowel 
are generally i to 2 mm. in diameter, soft and spongy and are oedematous mesentery. 
The lymph-nodes along the attachment of the large bowel are hyperemic. The small 
bowel is 565 cm. long. The large bowel is 83 cm. long. There are five areas of ossifica- 
tion of the body of the sternum, three-fourths of which is ossified. 

There are few c.c. of fluid in the right pleural cavity and none in the left. The 
right lung is normally free and generally pink except where mottled with dirt. Near 
the apex of the right lower lobe the lung is solid in a place 3j4 cm. up and down, 4 side 
to side about 3/2 deep. Opposite this area the pleura is profoundly hyperemic and 
dark brown to pink. When sectioned, front to back through this area, a sharply defined 
granular-like mass is opened into which consists of multiple small lobules generally 
1-2 mm. in diameter, similar in all appearances to the tumor at the back of the neck 
except that it is darker brown than the tumor of the neck. The mass described of this 
right lung is presumably an increase in size of the lymph-nodes around the larger bronchi 
with infiltration into the lung, the parenchyma of which is filled with frothy fluid. Sec- 
tioning around the bronchi exposes multiple small lymph-nodes with areas in them like 
the growth of the back of the neck. In the left lung itself there is not evidence of new 
growths. The left lung is similarly oedematous and blood stained when cut. 

When the right lung is sectioned from back to front the lymph-nodes described 
are at least six in number and make altogether a mass generally 3 by 2^2 by 6 cm. 
They are smooth and gray when incised. The lymph-nodes of the right axilla weigh 
37 grams. The lymph-nodes of the left axilla, with considerable reticulum attached, 
weigh 13 grams. 

The lymph-nodes along the aorta are all prominent, a little more prominent on the 
left side than on the right. The left adrenal is profoundly hyperemic and weighs 
7 grams. The aorta is irregularly stippled with pin-point size yellow plaques. The 
left kidney weighs 176^2 grams. When sectioned front to back, the parenchyma is 
swollen. The cortical striations are generally distinct. There is no change of the 
lining of the pelvis of this kidney. The glomeruli are prominent in reflected light. The 
liver is particularly firm and free from new growth. The right kidney is not weighed 
by accident, but is approximately identical in size to the left. It is similarly dark red 
purple-brown and without evidence of new growth. There is one area that is a little 
soft and gray. These are put at once into a formalin solution. The left adrenal 
weighs 5 grams, and is like the left in all essentials. The pancreas is firm and, except 
for a portion adjacent to the duodenum, weighs 114 grams. When cut across in many 
places the pancreas is definitely firm, normally lobulated and without other evidence 
of change. 


The apex of the heart consists of left ventricle. There is no change of the lining 
of the inferior vena cava. There is no change of the lining of the heart or coverings of 
the valves. The lymph-nodes around the trachea are all prominent. These lymph-nodes 
are like those described previously except that they contain a good deal of soft coal dust. 
The liver weighs 1370 grams. The back surface of the liver is like the front. The 
kali-bladder is normally filled with green bile and the lining is unchanged. When sec- 
tioned transversely the central veins and lobular markings are distinct particularly 
>ccause of the prominence of the central veins. Nowhere is there evidence of new 


growtln The stomach is normally corrugated and in partial post-mortem digestion. 
le lining of the duodenum is slightly hyperemic. 

The urinary bladder is collapsed. Its lining is particularly rigid and a little hyper- 
Cmic ’ °thcrwise unchanged. The inguinal lymph-nodes extend up to the rim of the 
small pelvis and along its side. There is no change of the right testicle when it is 
sectioned, or of the left. 


The 


The recent surgical wound of the outside of the right leg is opened and extended, 
middle half of the right fibula and tibia are cut out for subsequent study. Just 
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to the right of the prominence of the tibia near the knee, there is a section resembling 
a lymph-node adherent to the fascia. When the excised tissue is sectioned back to 
front there is exposed a mass that is similar in appearance to the tumor on the back 
of the neck, which presumably is encapsulated. There is no change of the thyroid 
gland. The swelling under the jaw particularly of the left side is of lymph-nodes which 
have 'smooth surfaces and arc generally gray. There is no evident change of the 
mandible. There is no change of the base of the tongue, larynx or trachea. The other 
long bones are not examined. 

Histology . — (Paraffin method, H. & E. Stain.) Sections are made of all viscera 
and are examined especially for changes in the viscera similar to those changes observed 
in the lymph-nodes. The only changes found anywhere are in the lymph-nodes, or in 
such structures as are immediately adjacent to lymph-nodes. This includes the spleen, 
thymus gland, and lymphoid tissue of the lining of the bowel. 

Sections of the tumor of the back of the neck are taken in six different places. 

The structure is diffusely cellular. Cell types arc multiple. There are only a few 

adult lymphocytes. These are replaced by cells that are about twice the size of a 

lymphocyte. The nucleus is generally pale and in its periphery it contains deeply 

stained granules that generally extend around the entire periphery of the nucleus with 
a larger central granule. These are reticulum cells which invade the entire gland 
mass and obliterate the lymph sinuses. There is a marked proliferation of endothelial 
cells. The nuclei of these cells occupy three-fourths of the cell. They are generally 
round and finely granular. Their cytoplasm is clear. Many of these cells have multi- 
lobed, hyperchromatic nuclei. Plasma cells are abundant. 

Throughout these sections there arc many endothelial giant cells with “horse-shoe” 
shape nuclei and a homogeneous cytoplasm. These endothelial giant cells are most 
abundant adjacent to areas of dense polymorphonuclear ncurophilic leucocytes infiltration 
and necrosis of the surface of the tumor of the back of the neck. 

Prominently scattered throughout all sections is a dense infiltration of polymorpho- 
nuclear eosinophilic leucocytes. Although these eosinophilic cells are widely distributed, 
they, like the endothelial giant cells, are most abundant in the areas of suppuration and 
necrosis, or in the tissues adjacent to these areas. In addition, these eosinophilic poly- 
morphonuclear leucocytes are much more abundantly present in all of the the lymph-nodes 
adjacent to the tumor of the back of the neck, the axillae and each cervical region, than 
in the tumor of the back of the neck itself. 

The final, uniformly definite feature, is the wide-spread infiltration into all sections 
of the tumor and lymph-nodes of large, multinucleated cells. The protoplasm of 
these cells is dear except for scattered irregularly stained shreds. These nuclei generally 
occupy three-fourths of the total bulk of the cell. Their outline is ragged, and from 
one to four nuclei are present in a cell. These cells, however, usually have more than 
one nucleus. These nuclei are rounded, indented and lobed, and lie close together, 
that is, side by side or in a cluster of three or four to a cell. In each nucleus there 
is a large nucleolus. The nuclear substance is pale-stained and finely granular. These 
are the so-called “Dorothy Reed” cells. 

Necrotic foci are found only in the tumor of the back of the neck. 

(Sections are also made of the adrenals, bowel wall, liver, kidneys, myocardium, 
spleen, lungs, sciatic nerve and brachial plexus.) 

Note . — The following observations have been made: viz., (i) The “Dorothy Reed” 
cells are much more abundant in the post-mortem tissues studied, than in the surgically- 
removed tissues of six to twelve months before death. ( 2 ) There is a definite decrease 
in the number of eosinophilic polymorphonuclear leucocytes in the post-mortem tissues 
studied, than in those removed surgically at these periods. 

Bacteriology . — Culture of the heart’s blood, the free abdominal fluid, and of the soft 
pulp of the tumor of the back of the neck, under aerobic conditions, is negative, after 
seventy-two hours continuous incubation at 37 Vz degrees centigrade. 

764 



HODGKIN’S DISEASE OE B >. . rfs Dise ase. In 

^Various bones 

Lesions « ; of *e humerus bl^ Q{ ^ ribsby Cone- 1 ^ b 

skull by g e the clavicle by Burn 1 tban other bones. Grossman , 1 

a " d ^tn have been affected more ' of f # wdch u vo n M u ^ ber _ Fraenkel and 

seem to Burnham, Gibb . 15 Mueller, *■ n f the bodies of 

noted by Con , during, Aska y ’ f t \ie posterior part v Menced 

C-. - “ na=f= 

tuberculosi lesion m tne formation of ° st 1 .1 fracture. 

c= r^”«=sfisSK- «- - ““ 

cated from ionna uon. Sym roat row cav- 

rKe marrow^ tissue the 

1 Overgrowth of eon s.nular W ceUs> espec 

SSt ^ 

such as the worms. ft is probably fan^.^ Disease , there rs 

attachment of mt peculiar to , ^ numbers. . ppic 

though eoshropluls are ™ £ {oond m -f ^ ^ these eosmoph^c 

tat some are ^"“"te disturbance^ * e _ 

0pWli ufcSon and filtered a °" a chons, the fibrotic changes m 
thenr^in response to cbemotactm^ ^ process.J^ 

etc., represent a react 765 



ALBERT H. MONTGOMERY 


foci to the same toxic substance which is responsible for the disturbances 
in the bone marrow and for the myeloid transformation of the lymph-nodes. 

The apparent primary involvement of the bone in my case would seem to 
support this view of Symmers for lymphatic involvement was not demon- 
strable until about two and a half years after the onset of the disease. 
Possibly if more detailed explorations of the bones could be made at necropsy 
we would find the marrow involved in most instances. At any rate, it would 
seem advisable in every case of Hodgkin’s Disease to make a rontgeno- 
logical examination of the entire skeleton. This could be supplemented by 
a biopsy of any suspected areas in the bones. The information thus obtained 
would add materially to our knowledge of the disease and in certain cases 
where the bone seems to be involved primarily, it would be a most valuable 
diagnostic procedure. 

In conclusion, from the review of the literature and from the history of 
the case which I have presented, I wish to point out : 

1. That Hodgkin’s Disease may exhibit a primary bone involvement simu- 
lating a bone tumor or osteomyelitis. 

2. That bone involvement, either primary or secondary, is probably more 
frequent than is generally believed in Hodgkin’s Disease. 

3. The vertebras show the most frequent involvement often producing a 
pressure myelitis simulating Pott’s Disease. 

4. That marked eosinophilia in the tissue sections in Hodgkin’s Disease 
points to an essential irritation and involvement of the bone marrow in this 
disease and should lead to a careful examination of the osseous system in 
such cases. 

Grateful acknowledgment is made for the free use of the excellent mono- 
graph of J. P. Simonds, Archives of Pathology and Laboratory Medicine, 
vol. i, p. 394, March, 1926, which contains an extensive bibliography. 
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ently normal, and no inflammatory exudate, tenderness, or other abnormality could be 
detected. The patient’s general condition was surprisingly good. The temperature was 
ioo degrees, the pulse was 120, the respirations 28. The heart and lungs were negative, 
the abdomen was soft and not distended, and the abdominal organs presented no abnor- 
mality. The urine contained some albumen and some red blood-cells. No blood count 
was made, and no blood culture was taken. It might be noted that the highest 
temperature was 101 degrees; this was on January 28 and 29. 

A few hours after admission, amputation through the middle of the right thigh was 
performed under ether (M. O. M.). She was in good condition during the operation, 
and reacted satisfactorily. Two days later (January 28), the left foot, leg and thigh 
also had become definitely gangrenous, and amputation was performed at the upper 
third of the left thigh. The gangrene progressed on both sides, and, as a forlorn hope, 
on the morning of January 30, the left thigh was disarticulated at the hip, and the right 
thigh was reamputated near the hip-joint. She died on the table just as these operations 
were being completed, with the symptoms of pulmonary embolism. 

Autopsy was performed a half hour after death by Dr. G. H. Hauser. The following 
notes are taken from the protocol. 

Only a partial autopsy was allowed, with examination of the organs in situ. Both 
lungs examined in situ were collapsed and devoid of air. Sections into them showed 
numerous deep purple areas of infarction. The pulmonary artery contained an ante- 
mortem clot at the bifurcation. I11 the peritoneal cavity no pathological lesions were 
found. The uterus was slightly larger than normal and of firm consistency. The 
adnexa showed nothing of note. Section of the uterus in situ showed thickening of the 
myometrium with fatty degeneration present. The endometrium was thickened and the 
vessels of both the endometrium and the myometrium showed thrombosis. Section of 
the uterine vessels near the cervix disclosed thrombosis of the arteries; the veins were 
empty. The aorta was opened, and in the lower abdominal portion of the vessel there 
was found a thrombus extending from a point 1 J /Z cm. above the bifurcation down into 
both iliac vessels and their branches, including the uterine arteries. The iliac veins con- 
tained some loose thrombi extending into the inferior vena cava. The arterial thrombus 
was adherent to the intima, which, after removal of the thrombus, was seen to be rough- 
ened and to have lost its normal smooth, glistening appearance. Cultures from this 
thrombus grew a diplo-streptococcus. Unfortunately, the cultures were discarded by a 
laboratory attendant before a complete bacteriological study' was made. We feel that 
this organism is apparently similar to the one described by Rosenow in a recent com- 
munication 30 ; this streptococcus was isolated by him from five cases of post-operative 
pulmonary embolism and one case of portal thrombosis. He also found it in all except 
two of twenty-five other cases, it being isolated from a thrombus, an embolus, or an 
area of infarction. This organism was found by him to be a Gram-positive diplo- 
streptococcus, of low general virulence. These characteristics may account for the mild 
febrile reaction and the lack of constitutional symptoms observed in the cases reported 
by r him, as well as in the patient under consideration. Experimentally', Rosenow found 
that intravenous injection of pure cultures of this organism in lower animals produced 
thrombosis and embolism (especially pulmonary), but other lesions were rarely found. 
Factors such as anesthesia, operative procedures, slowed circulation, and traumatism of 
the blood-vessels, which are considered to be of etiologic importance in the development 
of thrombosis in man, appeared to favor the clot formation in these experimental animals, 
but in some instances mere injection of the organism sufficed. It was found that nine 
of these animals developed immunity' ten days to two weeks after the injections were 
completed, and that subsequent injection of the cultures failed to produce thrombosis. 

It may be noted that few autopsies are mentioned in the records of the 
cases collected from the literature. In the patients coming to necropsy, 
extensive vascular obstruction was noted in most instances, generally involv- 
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able complication. Note that in the case here reported diplo-streptococci 
were found in the thrombus. In some instances, as in our patient, it is clear 
that the infection spread from the uterine sinuses by way of the uterine 
and iliac arteries to the aorta. In other cases ( e.g ., the one reported by 
Entwistle), the thrombosis appeared to be due to an embolus from the infected 
heart valves of a septic endocarditis. Stein inclines to the view that this 
group is the larger. In three cases a persistently patent foramen ovale was 
thought to be concerned in the etiology of the condition. Also, according to 
Stein , 1 the toxins of the offending bacteria “play an important part, probably 
through lesions of the vascular endothelium, which in combination with the 
altered condition of the blood during the puerperium predisposes to the 
formation of thrombi.” This observation is in accord with the findings of 
Rosenow in his experimental work with the organism isolated by him, but 
these findings also point rather strongly toward an elective localization on the 
part of these streptococci. 

Diagnosis . — Pain in the affected extremity is a constant finding, and is 
usually quite severe. Hence its occurrence in a woman manifesting the 
usual signs and symptoms of puerperal infection should lead us to study care- 
fully the circulation of the limb. Absence of pulsation of the arteries is of 
course noted below the obstruction in cases of arterial thrombosis. In venous 
obstruction, the inflamed pelvic veins may be felt by rectal or vaginal examina- 
tion. The temperature of the limb is lowered, and a livid, frequently mot- 
tled, discoloration develops. Arterial obstruction is the more frequent type, is 
usually sudden in onset, and occurs early in the puerperium. Venous blocking 
may be sudden or gradual, and tends to appear later than the arterial form. 
Stein reminds us that phlegmasia alba dolens rarely terminates in gangrene. 
Early diagnosis is essential if embolectomy is to be attempted, as this oper- 
ation is of value only if performed within the first twenty-four hours after 
the development of the obstruction. 

Prognosis . — The outlook is extremely grave. Forty of the seventy-six 
cases of this series died, including three of the six developing after abortion. 
Only four of the thirty-six patients who recovered were cured without oper- 
ation (generally amputation). The prognosis is more gloomy because of 
the fact that the general condition of the patient is as a rule very unsatisfac- 
tory. However, Stein, in his second paper, states that the mortality rate has 
been cut in half by modern methods of treatment. 

Treatment . — General supportive measures are indicated. In recent years, 
embolectomy has been employed in suitable cases. Key collected reports of 
thirty-six such operations in various types of vascular obstruction which were 
performed within the first twenty-four hours, with sixteen favorable results, 
including two cases with the thrombus at the aortic bifurcation. Of Key’s 
ten personal cases, only four developed gangrene after the operation. Early 
intervention is essential, preferably within the first few hours, certainly 
within the first twenty-four hours. Buerger (quoted by Stein) states that 
the operation is successful only when the arterial wall is still undamaged, and 
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The following day, September 7, his condition was grave, the temperature was 
103.8° F., pulse 160, hardly palpable, respirations 32. The patient was in extreme shock. 
A bronzing of the entire upper leg was present with definite crepitation of the subcutane- 
ous tissues, a large amount of thin foul-smelling pus was exuding from the wound. He 
was again taken to the operating room. Free longitudinal incisions were made in the 
thigh down through the fascia, which appeared healthy. 

X-ray examination showed multiple comminuted fractures of the pelvis. Cultures 
taken from the wound and inoculated into a rabbit produced gas gangrene in a few 
hours and the bacillus Welchii was recovered from the peritoneal cavity. It likewise 
appeared in the anaerobic media the following day. Mulford’s perfringens serum, 100 c.c. 
was promptly given and this dose repeated the following morning. 

The change in the patient’s condition was amazing, even after the first intravenous 
injection of the serum. The temperature came down promptly, but the pulse was the 
striking thing. It could be counted with ease and the rate was 120. The patient con- 
tinued to run some temperature until the eighteenth day, but showed a 'very steady im- 
provement until the day of his discharge, November 24, 1927, about twelve weeks after 
admission. He has now practically entirely recovered, is up and about and the rontgeno- 
gram shows the pelvis entirely healed, except for some separation-- in the fracture of the 
right pubis. 



CYSTIC LYMPHANGIOMA OF THE GREATER OMENTUM 

large cystic masses, one measuring 6 by 7 by 2 cm. ; the other mass was irregular and 
measured 9 by S cm. and up to 3 cm. in thickness. In addition there were several pieces 
of rather nodular, firm and fatty omentum, and several smaller multicystic masses which 
had evidently been removed separately but which undoubtedly had been connected with 
the main tumor tissue. 

The smaller of the two main tumor masses was very cystic, and only a small amount 



Fig. i, — S howing most of the tumor mass with several of the larger and smaller cysts exposed. 

of fat remained on one surface which enabled one to identify it as greater omentum. 
When this tumor was sectioned liberally, it was found to consist of hundreds of single 
and communicating cysts which measured from 1 mm. to 2 cm. in diameter. The cyst 
wall linings were smooth and the walls for the most part were less than 1 mm. thick. 
The cysts were filled with a thick jelly-like material. In the more solid portions of the 
tissue many tiny spaces were seen which on pressure oozed fluid and ga\c the gross 
impression of a soft lymphangiomatous tumor so often seen in the skin. 
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THE TECHNIC OF BLOOD TRANSFUSION * 

By James M. Troutt, M.D. 

Major, Medical Corps, United States Army 

FROM TIIE SURGICAL SERVICE OF THE TRIPLER U. S. ARMY GENERAL HOSPITAL, HONOLULU, HAWAII 

Blood transfusion is a powerful lifesaving measure of proved efficacy, 
when used in the presence of definite indications. Improvements in technic 
and increased knowledge of physiologic chemistry have widened the indi- 
cations considerably during the past few years. 

There is no means of estimating the number of transfusions done in the 
United States, but in the larger hospitals, it is almost a daily procedure. 
Geoffrey Keynes 1 says, that in the London hospitals, there were 428 trans- 
fusions in 1925, and that, up to November, 1926, over 700 had been done. 

The indirect or sodium citrate method is the one most generally practiced 
at present. There are a great many technics, all of which are more or less 
satisfactory, but it seems to me that the simple way is the most practicable. 
I experienced great technical difficulty and waste of time and temper, till I 
adopted the technic, I shall now describe. (See Fig. 1.) 

The technic consists in the use of a Potain aspirator to draw the blood 
into a graduated bottle, in which there is a vacuum. This bottle should 
contain 50 c.c. of 2 per cent, sodium citrate solution for each 500 c.c. of blood 
to be withdrawn. The citrate is first allowed to run into the bottle through 
the needle and tubing used to collect the blood. The bottle receiving the 
blood is placed in an irrigator can which contains water at a temperature of 
100 degrees Fahrenheit, to maintain the blood at an even temperature. The 
bottle should be turned back and forth occasionally to diffuse the citrate and 
prevent coagulation. 

When the desired amount of blood is obtained, it is strained through 
gauze to remove possible clots, and introduced into the recipient’s vein by 
gravity, from a glass cylinder. Normal salt solution proceeds and follows 
the introduction of the blood. Positive pressure can be put on the column of 
blood in the cylinder by means of a bulb pump attached to a glass tube pass- 
ing through a rubber cork which fits the cylinder. This will increase the rate 
of flow over that by gravity, but it is rarely necessary, and is of doubtful 
propriety. 

One can take 600 c.c. of blood from the donor’s vein in five minutes, 
if the needle is squarely in the vein and there is a strong vacuum in the 
bottle. Should the stream of blood running into the bottle slacken, it may be 
that the tourniquet is too tight, the needle may be displaced, or the blood may 
be becoming more viscous and preparing to clot in the needle. More com- 

* Read before the Honolulu County Medical Society, November 4, 1927. “ Pub- 

lished with permission of the Surgeon General, who is not responsible for any opinion 
expressed or_ conclusion reached herein.” 
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monly, the trouble is a decreasing vacuum due to leaky connections, and 
increasing the vacuum brings back a free flow of blood. The air can be 
pumped out of the receiving bottle without interrupting the flow of blood 
from the vein. (See Fig. 2.) 

This technic first suggested itself to me after reading the report of Davis 
and Cushing * on blood replacement in intracranial operations. This was 
a method of salvaging the patient’s own blood by aspirating it from the field 
of operation through a glass tube connected by a rubber tube with a collecting 





Fig. 1. — Apparatus and instruments used in blood transfusion, indirect, sodium citrate method. I, Gauze 
sponges, 4x4 in. 2, Graduate glass, 600 c.c. 3, Sodium citrate, 2 percent., in 100 c.c. flask. 4, Thermometer, 
bath. 5, Can. irrigator, white enamel. 6, Bottle, glass, capacity, I, litre, graduated. withPotain aspirating 
cork, tubing and metal pump. 7. Medicine glass and dropper. 8. Normal salt solution, in 1000 c.c. flask. 
9 , Glass cylinder, graduated, 300 c.c. 10, Tourniquet. 1 1 and 12, Kelly artery clamps. 13, Rubber stopper, 
fitting glass cylinder, with right angle glass tube passing through, to outer end of which, is attached 
Paquelin cautery bulb, to obtain positive pressure. 14, IS. 16 and 17, Towel clips. 18, Syringe, glass, 
Luer, 30 c.c. 19, Needles, transfusion, gauge, 12-15, assorted lengths. 20, Tubing, connecting. Tripier 
U. S. Army General Hospital, Honolulu, Territory of Hawaii. 

flask, which is continuously evacuated of part of its air by means of a 
water pump. 

Hahn 3 modified this method in some of the details and used a Brophy 
suction apparatus to create the vacuum in the collecting bottle. McGrath, 4 
in 1914, had previously made use of the aspiration principle in transfusion, 
and several modifications of its application have been published. So that I 
hasten to say that this technic is not entirely original with me, for it is 
essentially the same as used by Keynes, and published by Dr. E. L. Spriggs 5 
of Ruthin Castle, in the British Medical Journal of November 27, 1926. 

I have modified the Spriggs technic in some details which I think are 
important, particularly, in changing the amount and strength of citrate solu- 
tion used per 500 c.c. of blood, from 100 c.c. of 4 per cent, to 50 c.c. of 2 per 
cent. Again, I use a tube tourniquet instead of the sphygmomanometer cuff, 
as the tube can be sterilized, and is more easily handled otherwise. I prefer 
the irrigator can to a jug, to contain the hot water, as an irrigator can with 
a short rubber tube can be easily drained of its water, and fresh hot water 
added to get the required heat. I always strain the citrated blood for possible 
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clots. Keynes introduces the blood from the same container into which it is 
received, by using positive pressure and a tube passing to the bottom of the 
container. It seems to me that a slower rate of flow, i.e., by gravity, is 
preferable, and less open to other objections. 

So far as I have been able to judge, there is but one objection to this 
method, and it is the result of faulty technic. The criticism is, that clotting 
of the blood is more apt to occur in its passage through the tubing and Potain 
aspirator cork, than when the blood is drawn by the simple introduction of a 
needle or trocar; further, that if clotting does occur, it will be necessary to 



Fig. 2. — Withdrawal of blood for transfusion by the indirect sodium citrate method, showing apparatus 
an< i draping of patient. The stream of blood passing into the bottle can be regulated at will by increasing 
or decreasing the vacuum, without interrupting the procedure. Tripler U. S. Army Hospital, Honolulu, 
territory of Hawaii. 


discard the apparatus, as it is very difficult to remove the clots from the 
tubing and cork. 

In the first place, the aspirator should not be connected to the needle until 
a free flow of blood from the needle is obtained which shows that the needle 
has been introduced into the vein correctly. When the aspirator is connected 
to a needle squarely in the blood stream, a free uninterrupted flow of blood 
is certain, so long as there is a vacuum in the bottle. Clotting in the appar- 
atus, under these circumstances, is impossible. If, however, the needle 
becomes misplaced, or is not made to enter the vein completely in the begin- 
ning, clotting is very apt to occur in the cork, or anywhere along the course 
of the flow. To provide for this contingency, it is well to have at hand 
several needles, and an extra aspirating cork with tubing. 

With this technic, I have many times, with but one assistant, transfused 
a patient within twenty minutes, counting the time taken in withdrawal of 
blood from the donor. It seems unnecessary to state that the time element is 
an important one in most conditions calling for transfusion. I have used the 
same apparatus and transfused salvaged blood from the same patient. The 
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blood is received into a closed container, and though this may be negligible, 
there is certainly less opportunity for chance contamination. Another advan- 
tage is, that if demanded, the procedure can be carried out by one sterile 
operator and one non-sterile assistant. But the most desirable feature of this 
technic from my viewpoint, is the ease with which it can be performed. 
There is not the strain of holding the needle so as to direct the flow of blood 
into a container ; nor changing position of arm and container as the blood 
stream slackens or augments ; nor the tedious drop by drop addition of citrate, 
and the constant stirring; nor many other annoying details, unnecessary 
to mention. 

Finally, with this technic, one clean puncture of the donor’s vein is suffi- 
cient, while with other technics, it is frequently necessary to stick a vein 
several times. In view of the difficulty sometimes experienced in securing 
donors, this consideration is of importance. I recommend this technic as a 
quick, easy, certain, and efficient technic for blood transfusion. 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD JANUARY 16, 1928 
The President, Dr. Charles F. Mitchell, in the Chair 
Calvin M. Smyth, Jr., M.D., Recorder 

REMOVAL OF BRAIN TUMORS 

Dr. Francis C. Grant presented two patients from the neuro-surgical 
clinic of Dr. Charles H. Frazier. 

These patients were presented to emphasize the good results which may 
be obtained following accurate localization and complete extirpation of certain 
types of these lesions. Encapsulated brain tumors arising from the cerebral 
envelopes, the meningiomata, present two chief difficulties to the neuro- 
surgeon: first, an exact determination of the position of the neoplasm from 
clinical and other evidence, which, as will be seen from a consideration of 
the following case histories, may be extremely meagre; secondly, proper 
access to the growth and the control of hemorrhage during its removal. 

To properly localize the growth requires a detailed history, the closest 
search for positive neurological symptoms by the varied means at our dis- 
posal, X-ray studies, and finally recourse may often be necessary to ventricular 
estimation or ventriculography. Whether or not a proper exposure of the 
tumor can be obtained depends to some extent upon its position, although 
there are few areas on the surface of the brain which cannot be explored. 
The degree of hemorrhage encountered varies with the vascularity of the 
growth, its position and the degree of obstruction it has produced in neigh- 
boring blood-vessels. Control of hemorrhage depends upon the skill and 
preparedness of the individual operator and his experience in handling such 
problems. Multiple operations may be necessary to remove a very vascular 
meningioma, progressing a little farther at each attempt until complete 
removal without too severe hemorrhage has been accomplished. Fresh 
muscle, silver clips, hot wet cotton tampons, bone-wax, a suction apparatus, 
and patience will go far in carrying through successfully the extirpation of 
even very vascular tumors. And if a meningioma is completely extirpated 
along with its dural attachment, the patient can be assured that no recurrence 
will occur. 

Case I . — Extirpation of a large right frontal meningioma arising from 
the falx at the longitudinal sinus and involving the dura over the superior 
surface of the frontal cortex. Operative recovery. M. L., a barber, forty- 
two years of age, white, was referred to the University Hospital on June 23, 
r 9 2 5> hy Dr. Clarence Patten. His chief complaint was failing vision. A 
year previously he first noted failing vision. Ten weeks ago he found he 
could no longer read. Since that time his vision has continued to decrease 
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progressively until at present he has barely light perception. There has never 
been any headache, vomiting, dizziness, or motor or sensory loss noted. Pie 
does not believe that his senses of hearing, taste or smell have been in any 
way disturbed. There have been no dispositional changes. Plis past medical, 
family, and social history are unessential. The important points in his neu- 
rological examination were slight weakness of left face and hand, a bitemporal 
hemianopsia with a choking of three diopters in the right eye and two diopters 
in the left. X-ray studies showed a localized thickening of the frontal bones 

in the midline, with destruction 
of the outlines of the sella and the 
cl i no id processes. Diagnosis . — 
Right frontal meningioma arising 
from the falx low down in front 
and pressing upon the optic chi- 
asm and sella regions from above. 

Operation . — Doctor Grant on 
July i, 1925, performed a right 
transfrontal craniotomy under 
local anresthesia. Free bleeding 
occurred from the midline inci- 
sion. The bone at about the 
hairline was thick and vascular, 
corresponding with the X-ray 
findings. The hemorrhage was 
controlled with bone-wax and hot 
wet tampons. Except for this 
bleeding the flap was reflected 
without particular difficulty. A 
steady continuous ooze was en- 
countered from the dura near the 
midline. To combat this a section 
of muscle had been removed from 
the patient’s leg. Placing a flat 
graft of muscle over the bleeding 
area and sucking a wet cotton 
compress down over it, plus light 
compression from an assistant’s fingers, controlled this bleeding. On reflect- 
ing the dura from below upward, the edge of a large encapsulated nodular 
growth came into view. By cutting the dura close around its lateral margin 
its outline could readily be determined. The dura in the lower part of the flap 
was left intact to protect the cortex during the manipulations necessary to 
remove the tumor. Many large veins running from the cortex to the tumor 
were doubly clipped and sectioned. Light pressure with cotton tampons over 
the brain showed that the growth had been freed from its lateral cortical 
attachments and could be tilted inward toward the midline. By working inside 
the pial covering of the tumor it was possible to brush from its surface a 
number of large vessels which were holding it in place. Several fine sutures 
were now passed through the lateral dural edge of the tumor and by gentle 
traction on these threads, plus light pressure on the brain, it was possible to 
tilt the growth upward and inward toward the midline with little or no hemor- 
rhage. A large wet cotton tampon was placed in the tumor bed. The most 
difficult part of the extirpation was now commenced ; namely, the freeing of 
the growth from its attachment to the falx. By working carefully from either 
side and clipping and cutting the vessels running from the sinus and finally the 
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symptoms made their appearance. The headache localized definitely over 
the right ear, weakness in the left face and hand developed and the memory 
defect became more pronounced. Impression: Right frontal lobe tumor 
Operation . — November 29, 1926, Doctor Grant. As the operator was not 
entirely convinced that the symptoms could not be due 'to a cerebellar lesion, 
it was determined to carry through a ventricular estimation before reflecting 
a right temporo-frontal flap. Accordingly under local anaesthesia a midline 

incision which could be used later 
in forming such a flap was made. 
It was impossible to reach either 
ventricle. Since an internal hydro- 
cephalus did not exist, the pres- 
ence of a cerebellar tumor seemed 
highly improbable. The right 
fronto- temporal flap was, there- 
fore, reflected without difficulty 
other than rather severe bleeding 
from the bone in the midline ante- 
riorly. On raising the flap the 
dura was tight and tense with two 
or three points of furious bleed- 
ing in the upper anterior area of 
the incision. These were con- 
trolled with muscle grafts taken 
from the patient’s leg. The dura 
was then opened and the edge of 
a vascular well-encapsulated tumor 
lying just in front of the Rolandic 
vein in the upper antero-median 
part of the wound was exposed. 
By careful clipping of vessels run- 
ning from the cortex to the tumor it was possible to completely free that part 
of the dura to which the tumor was attached and to sever all vascular connec- 
tions between the tumor and the cortex. Fortunately the tumor arose from 
the dura involving the flax so that it was not- necessary to ligate the sinus. By 
making gentle pressure with cotton tampons against the brain about the edge 
of the tumor, and by brushing off the pia and its vessels from the tumor it 
was possible to commence its enucleation with very little bleeding. However, 
since the anaesthetist reported a marked fall in blood pressure he was given an 
immediate transfusion of 500 c.c. of blood. In the meantime having passed 
traction sutures through the tumor, gentle tension on them plus light pressure 
on the brain was continued and the delivery of the mass slowly completed. 
Several blood-vessels running from the depths of the brain to the tumor 
required clipping but the growth was finally freed and lifted from its bed 
without difficulty. A little sharp bleeding accompanied its final removal which 
was controlled by muscle and cotton placed in the cavity and sucked tight 
against the bleeding points. Following the transfusion the patient’s condition 
greatly improved. After toilet of the wound, the cotton and muscle were 
removed from the tumor bed ‘and two small bleeding points picked up in the 
sucker nozzle and clipped, This completed the haemostasis in the cavity. 
Pressure over the jugulars by the anaesthetist caused no further bleeding. 
The tumor bed ‘was filled with salt solution, and the dura reflected from the 
posterior part of the flap to cover in the area from which the mass had been 
removed After inspection and assurance that the wound was dry, the bone 
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ACUTE SIGMOIDITIS 


flap was replaced. Grossly there was no evidence of involvement of the bone 
by the tumor so that this - was considered proper. The galea and skin were 
sutured as usual in layers. The patient’s condition on leaving the table was 
satisfactory. He received no ether at any time. The post-operative con- 
valescence was uneventful. He is at present, January 20, 1928, in perfect 
health and working at his trade. [Fig. 3.] 

Pathological Report. — Dr. N. YVinkeiman, Philadelphia General Hospital. 
On removal the tumor weighed 150- , • 


160 grams. The dimensions were 
5.5 x 5.5 x 4.5 cm. It is encapsulated 
firm, nodular and reddish in color. A 
section of dura 4x3.5 cm. is firmly 
attached to the tumor. Microscopi- 
cally, in cell type, arrangement, and 
staining reactions, the tumor shows 
all the characteristics of a meningi- 
oma. [Fig. 4.] 

CHANCRE COMPLICATING 
LACERATION OF HAND 

Dr. Hurley R. Owen presented 
a patient, a police officer, who had 
been bitten on the hand by a prisoner. 
The wound proved unusually intrac- 
table and dark field examination dem- 



onstrated the spirochasta pallida. The 
blood Wassermann was plus four. 

The patient received vigorous antilu- 
etic treatment and at present shows Fic 4 ._ view o{ tumor removed frora Case 
only a scar. Doctor Owen remarked 

that while chancre was undoubtedly an uncommon complication of such 
.injuries, it had occurred in the experience of many surgeons. 



ACUTE SIGMOIDITIS 

Dr. E. L. Eliason presented a patient, a man, age sixty-one, admitted to 
the University Hospital, May 5, 1927, with the chief complaint of pain in the 
lower abdomen. This pain was increased on defecation and urination. The 
present illness began forty-eight hours before admission with pain in the 
abdomen, followed by nausea and vomiting. There was pain in the rectum 
on defecation and pain and tenesmus on urination. Physical examination 
revealed tenderness in the right lower quadrant of the abdomen. There was 
no rigidity nor palpable masses. The anterior wall of the rectum was tender 
by digital examination. The white cell count was 24.000 and the urine was 
negative. On admission the temperature was 100, the pulse was 96 and the 
respirations were 20. 

A diagnosis of acute appendicitis was made, and the patient was operated 
upon immediately. The abdomen was filled with cloudy fluid and an acutely 
inflamed appendix was found lying in the pelvis and was removed through a 
right gridiron incision. The appendix, though inflamed and covered with 
lymph, was not the picture of a primary appendicitis of sufficient severity to 
be responsible for the peritoneal condition. Search was further made for the 
trouble. Through this opening, a mass could be palpated in the pelvis, and 
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an exploratory midline incision was made revealing a sausage-shaped mass, 
involving about three inches of the sigmoid colon. The walls of the gut were 
thick, beefy and cedematous and covered with lymph. The mass was evidently 
inflammatory in character, possibly secondary to a diverticulitis, obstructing 
the lumen of the gut. The mesosigmoid was cedematous and so thickened 
as to prevent a satisfactory delivery of the mass. In view of the obstructive 
nature of the condition, a left inguinal colostomy was done and the lesion left 
in situ. A colostomy was performed through a left gridiron incision. 

Six months after operation, a proctoscopic examination was made and a 
view of the sigmoid colon was obtained through both the anal and colostomy 
openings. The inflamed area had subsided and the gut appeared to be normal 
in every respect. Following this examination, the colostomy opening was 
closed and the abdominal wall was repaired. The patient is now perfectly well. 

CHOLEDOCHODUODENOSTOMY 

Dr. E. L. Eliason also presented a man, age sixty-four, who had been 
admitted to the University Hospital, service of Dr. O. H. P. Pepper. The 
chief complaint on admission was jaundice. For a year prior to admission 
the patient had noticed malaise, loss of weight and occasionally nausea and 
vomiting. For two months before admission, the patient had noticed jaun- 
dice, clay-colored stools and darkly colored urine. There was intense itching 
of the skin, but no pain. Physical examination revealed deep jaundice. A 
hard mass was palpated in the upper right quadrant of the abdomen. The 
urine contained bilirubin 4 plus. The Van den Bergh direct reaction was 
immediate and the indirect reaction was 9.0 units. The blood calcium was 
10.1 mg. per 100 c.c. The pre-operative diagnosis was common duct obstruc- 
tion. The gall-bladder was found to be greatly atrophied and fibrosed, being 
scarcely the size of the little finger. It contained no stones and practically 
no lumen. The common duct was dilated, containing clear fluid and no 
stones. The obstruction of the common duct was found to be due to a hard 
swollen head of the pancreas. The lesion of the pancreas was diagnosed as 
probably carcinoma. A T-tube was used for the anastomosis and a choledo- 
choduodenostomy was performed. The gall-bladder was too fibrosed and 
insignificant to be available for anastomosis. The patient is perfectly well at- 
the end of six months. 


REPAIR OF COMMON DUCT 

Dr. E. L. Eliason presented a third patient, a man, age thirty, who was 
admitted to the surgical service at the Philadelphia General Hospital; suffering 
with an external biliary fistula, following a cholecystectomy four months pre- 
viously. During this period his stools were entirely, free from bile. On 
January 7, 1927, the reporter, through a paramedian incision, dissected out 
the biliary fistula until the upper end of the divided common duct was exposed, 
the fistula leading directly into it. After a prolonged search and mobilizing 
the duodenum, the stump of the lower section of the common duct was found. 
This had healed over and was closed by a knob of scar tissue. Either at the 
previous operation a section three-quarters of an inch long had been inad- 
vertently excised or retraction had resulted to that extent, as there was that 
length gap between the two portions of the duct. The short upper portion of 
the duct was not sufficiently long to reach either the poi tion of duct below or 
the duodenum. The gap was bridged by a piece of rubber tubing about 6 cm. 
long and of a calibre to fit snugly in the duct lumen. Four catgut sutures were 
then passed through both ends of the ducts and an attempt made to thus 
draw the two divided ends together. The sutures had to be tied, however, 
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The larger tumor mass contained much more fat and was therefore easily identified 
as coming from the greater omentum. On section it showed many large and small cysts. 
Between the cysts there was a firmer, whitish, oedematous tissue. In this portion of 
the cystic omentum the larger cysts were more widely separated and their walls some- 
what thicker. Several representative areas of the tumor were taken for section. (See 
Fig. i.) 

Microscopic . — The histological picture varied considerably in the different sections 
examined. However the sections were sufficiently numerous and the changes sufficiently 
graded to permit an interpretation of the probable pathogenesis of the lesion. In the 

more solid fatty portions of 
the omentum an irregular 
b ranching and plexiform 
dilatation of the preexisting 
interlobular lymphatics was 
the predominating lesion. 
Some of these lymphatic 
spaces were empty, w bile 
others were filled with a 
pink-staining, granular, prac- 
tically acellular material. 
Flattened endothelium lined 
these lymph spaces, though 
in some places there was 
hypertrophy and piling up of 
these cells two or three 
layers deep. At the inter- 
sections of these dilated 
lymph spaces processes were 
seen extending into the 
lumens. These processes 
were covered by endothe- 
lium, beneath which there 
was a connective tissue 
framework, containing blood-vessels. At such intersections many new lymphatic 
vessels were also seen. These channels were plexiform, rather narrow, and lined 
by hyperplastic endothelium, one to four cells thick. Some lymphocytes were seen 
in the supporting stroma between the channels, which was rather oedematous and 
contained in addition many leucocytes. Other sections of this tissue showed more 
intense leucocytic infiltration with granulation tissue on the surface of the omentum 
where it was adherent to the surrounding tissues. These changes were interpreted 
as due to dilatation of the preformed lymphatics with secondary proliferative changes 
and tissue reactions due to the irritation of mild pressure. (Sec Figs. 2 and 3.) Tissue 
in which the tumorous nature of the lesion was apparent was found particularly between 
the cysts. Here there was an undifferentiated mesenchyme in which lymphangioblasts 
produced in places a granulation-like tissue. In these sections stages of the progressive 
enlargement and growth of the newly formed lymphatics produced in the granulation 
tissue were also seen. In addition the tissue showed diffuse leucocytic and lymphocytic 
infiltration. (See Figs. 4, 5, and 6.) 

The large cysts were seen in a stroma of loose connective tissue. In the sections 
most of the cysts were empty while some contained a pink-staining granular material. 
The larger cysts which measured many low power fields in diameter were lined by 
flattened endothelium. Both sides of the dividing septa were covered by such endothe- 
lium supported by a connective-tissue layer. In the smaller cysts the lining endothelium 
was either hypertrophied or several cells thick. In some of the cysts there was evidence 
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PHILADELPHIA ACADEMY OF SURGERY 

most of them are brought in the first few months of life with large sacs, fre- 
quently with sacs that have ulceration and with large bony defects in the 
spinal canal as shown in the X-ray ; i.c., the spinal cases ; the cranial cases 
have brain protruding into the sac and the speaker regards this as a contra- 
indication to operative procedure. Regarding the post-operative development 
of hydrocephalus Doctor Grant believes that the spina bifida acts as a safety 
valve for the internal hydrocephalus and, in a large majority of cases, removal 
of the meningocele results in a secondary hydrocephalus. A large series of 
cases is reported by Cutler of Boston ( Archives of Neurology and Psychia- 
try) in which he had 50 cases, 39 of which were operated upon; 16 of these 
died, the deaths being distributed as follows: 4 hydrocephalus; 4 hydroceph- 
alus plus meningitis ; 4 meningitis ; 4 to pneumonia and other causes. Of the 
39, 8 were alive after the five-year period and in good condition. It would 
seem therefore that if one has the courage to attempt this type of surgery, 
and its limitations are understood, a good deal can be done for the patient. 
From a sociologic point of view, it is a matter of prolonging life of children 
who will be burdens on society or who may show mental defects. Favorable 
cases should be given the benefit of the doubt. 

Dr. Thomas C. Shallow said that of the ten cases operated upon 3 died 
within three days; 1 died in sixteen days of meningitis, and the other 6 are 
still living. There has been no return of the spina bifida and there has been 
improvement in 3 of the cases. The speaker does not regard the correction 
of bony defects in the spine as any more difficult than those in the head. 
Post-operative hydrocephalus is an important factor but as its occurrence 
can not be foreseen, it should not stand in the way. Two of Doctor Shallow’s 
successful cases had ulceration of the sac when first seen. 



TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD JANUARY 25, 1928 
The President, Dr. Frank S. Mathews, in the Chair 

FRACTURE OF THE NECK OF THE FEMUR 

Dr. Setii M. Milliken presented a woman, fifty-five years of age, who 
was admitted to the hospital from ambulance, October 28, 1926, late after- 
noon. While crossing the street one-half hour before admission she had 
been knocked down by an automobile. She was unable to stand. Examina- 
tion showed the right leg shorter, adducted and rotated outward. The right 
trochanter was palpated one and one-half inches higher than the left. Imme- 
diate X-ray completed diagnosis of fracture of neck of femur. 

The. treatment immediately applied by resident surgeon was suspension 
and skin traction. X-ray, the following morning, showed fragments in fail- 
position with coxa vara due to insufficient abduction. 

The assistant surgeon removed the traction and improperly applied 
a Whitman case. X-ray showed shaft displaced upward necessitating 
re-reduction. 

November 5, tongs were applied in the upper limit of femoral condyles 
with suspension and abduction, with the Thomas splint and Pierson leg 
piece. The Pierson leg piece was hung in balance so that the patient could 
flex and extend the knee by adjusting the overhead weight. This suspension 
permits motion at the ankle and knee under the control of the patient and 
maintains the tone of all muscles of the extremity. Spontaneous contraction 
of the quadriceps is necessarily limited during the application of the tongs 
but shortly after the removal of the tongs voluntary control of the quadriceps 
is regained. The inward rotation of the femur is maintained by the flexion 
at the knee. Twenty-five pound weight attached to tongs for thirty-six hours 
gave over-correction of shortening. Weight then reduced to eighteen pounds 
maintained fragments in correct apposition. 

X-ray, November 10. showed fracture surfaces in contact with too great 
abduction. This was corrected. 

November 16, traction weight reduced to thirteen pounds. 

X-ray November 29, showed fragments in contact. 

1 ongs were removed on the twenty-seventh day, and skin traction applied 
without changing position of extremity. 

December 10, patient showed voluntary power of quadriceps muscle. 

December 29, callus was shown in X-ray. 

December 31, voluntary motion at the hip-joint was present in what 
seemed to be normal arc. 

. January 13. suspension was discontinued. At this time extension at knee- 
joint was limited at about 165 degrees due to the long continued suspension 
with flexed knee. 

February n. (about thirteen weeks) patient was allowed to walk with 
crutches. 

Four months after application of tongs there was full extension in hip 
nnd knee and full control of thigh muscles. Patient discharged improved 
March 10. 1927, nineteen weeks after admission, able to bear some weight 
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on injured side, 80 per cent, of- normal motion in hip, and extremities equal 
by measurement. 

Used crutches part of the time for following three months, since then has 
been walking with a cane. 

X-ray taken last week shows complete bony union between the neck and 
the shaft with straightening of the angle between these two. The lesser 
trochanter is still displaced but the plane of fracture is undiscoverable at 
this time. 

The case is shown because of the good reduction accomplished by this 
method and because of the comfort of the patient during the treatment. 

Traction suspension seems the most satisfactory method of obtaining 
reduction of fractures in the thigh and arm bones. The disability of the 
patient is lessened because if the traction is applied in such a manner that 
the function of the muscle is maintained throughout the treatment, that is, 
if voluntary motion of the adjacent joints can be permitted without displac- 
ing the fragments, the muscle tone is maintained and union is hastened by 
the maintained nourishment of the part, which does not show the atrophy 
inevitable under treatment by immobilization. 

Dr. John J. Moorhead said that Doctor Milliken’s patient illustrated 
the advantage of strap traction over plaster-of-Paris. The patient he pre- 
sented had no observable limp or eversion of her foot in walking across the 
room. Personally, the speaker had no experience in treating fracture of 
the femur by any form of skeletal traction. During the past year in nearly all 
of his cases he had used strap traction instead of plaster-of-Paris and found 
it very useful, especially in debilitated and aged persons who so frequently 
suffer from fracture of the neck of the femur. Doctor Moorhead showed 
rontgenograms of two patients. The first series was of a woman ninety-two 
years of age who had slipped and fallen, and sustained an intracapsular 
fracture of the femur in March, 1926. Pictures taken on that date and in 
October, 1926, and April 11, 1927, showed progressive repair. The patient 
is able to walk with the aid of a cane and one person. She is the oldest 
patient he has had. The other series of X-rays were those of a woman eighty- 
eight years of age whose fracture of the neck of the femur was also the 
outcome of a slight trip and fall. She had a stiff knee and - the shaft was 
driven through the neck and through both trochanters. Traction of fifteen 
pounds was applied. The pictures were taken on December 10, 1927, at the 
time of the accident, on December 19, and on January 19th, and the last two 
show evidence of bony repair. 

Doctor Moorhead wished to emphasize everything Doctor Milliken said 
of the advantages of strap traction over immobilization and plaster-of-Paris 
in this type of patient. 

Dr. Clay Ray Murray said that one difficulty with strap traction in the 
treatment of fracture of the neck of the femur was that the skin will not 
stand any large amount of weight and this form of treatment requires a 
good deal of weight to get results in the overcoming of shortening and the 
maintenance of relatively fixed abduction. To overcome this deficiency he 
had tried out the idea of applying a double set of traction straps, one set 
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attached to the leg and one to the thigh, as the leg lies in wide abduction in a 
Thomas splint. To each set of straps twenty-five or thirty pounds can be 
attached without too much skin irritation from the pull, giving sixty pounds 
traction to correct the shortening, and better fixation for the abduction. 
This also solves the difficulty that one meets in skin traction in that if one 
of a set of straps comes off the other set is still working, and maintains at 
least twenty-five or thirty pounds of traction until such time as the loosened 
strap is renewed, instead of the patient being without strap traction at all in. 
the interim as is the case when one of a single set of straps gives way. 

INTRACAPSULAR FRACTURE OF THE CAPITELLUM OF THE 

HUMERUS 

Dr. Fenwick Beeicman presented a woman, age thirty-seven, who on 
August 14, 1927, tripped and fell, landing on her extended right arm. She 
immediately complained of pain about her right elbow and found she was 
unable to flex or extend her forearm, it being held in a position of about 
135 degrees. 

She was seen one hour later at which time she complained of pain about 
her right elbow and down the volar 
surface of her forearm. There was 
no localized point of tenderness, 
though any attempt to move her arm 
accentuated the pain. The arm was 
placed in a sling and on the following 
day, an X-ray which was taken, 
showed a fracture about the external 
condyle of the humerus with, how- 
ever, no marked amount of displace- 
ment. The patient refused an anaes- 
thetic and therefore the arm was 
placed at a right angle, in an anterior- 
posterior moulded splint. At no time 
was there any swelling or ecchymosis 
seen. Motion was started in about 
three, weeks and continued until Oc- 
tober 20, about a period of two 
months after the injury, but the range 
of motion was not increased, it being 
limited to within an arc between 135 
and ninety degrees. There was no 
interference in supination or prona- 
tion of the forearm and there was no 
pain as long as the motion at the 
elbow was not forced. At this time 
it was also noted that there was a 
slight, loss of carrying angle. An 
X-ray taken showed an intracapsular fracture of the capitellum of the 
humerus, the fragment having been forced up and anterior to the remaining 
portion of the external condyle of the humerus by the head of the radius, 
which impinged upon it. when the arm was flexed to a right angle. There 
was no sign of callus. (Fig. 1.) 

November 14, the patient was admitted to the Ruptured and Crippled 
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Fig. 1. — Intracapsular fracture of the capitel- 
lum of the humerus, showing the displacement of 
the fragment and the lack of callus formation. 
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Hospital and the fragment of the capitellum was removed. An incision was 
made on the anterior surface of the elbow-joint in the groove between the 
supinator longus and the brachialis anticus muscles. The muscular-spiral 
nerve was found and retracted outward. The anterior capsule of the elbow- 
joint was found bulging forward. A crucial incision was made in the capsule 
and the fragment was easily removed as it was held by only a few adhesions 
of fibrous tissue. The rent in the capsule was repaired with chromic catgut 
and the overlying tissues were closed over it without drainage. The arm was 
placed in a position of about seventy degrees. 

Active motion was started two days later and physio-therapy ten days 
after operation. The patient now lacks only about ten degrees flexion and 
about twenty degrees extension. There is a loss of carrying angle. X-ray 
shows a normal end of the bone with the exception of the capitellum which 
is missing from the humerus. There is no deposit of callus. 

This case is presented because of the rare type of fracture. Its full extent 
was not recognized at first and the question now arises whether it would 
have been possible to have reduced the fragment and held it in its position 
when it was first seen? If it had been reduced would union have taken place? 
Doctor Beekman thought that it would have been impossible to have kept 
the fragment in position if it had been reduced, and that union would have 
not resulted, as the fragment was apparently free within the joint. 

PLASTIC FOR ULCER OF THE LEG 

Dr. Fenwick Beekman presented a woman of forty-five years of age, 
who was admitted to Lincoln Hospital, February 12, 1926, with an infected 
ulcer about the left ankle. This had been present for three months. It 
healed rapidly when she was put to bed but as soon as she was up and about 
it broke down. On two occasions, while in the hospital, it healed followed 
by its reappearance, as soon as she was allowed up. The ulcer was situated 
just below and posteriorly to the external malleolus. Its edges were irregular 
and its base was clean. It was oval in shape measuring about one and a half 
inches in length by one inch in width. It was attached to the under-lying deep 
fascia of the ankle. 

In the middle of July, 1926, the patient was placed in bed and the ulcera- 
tion healed. On the 2nd of August a wedge shaped piece of skin, with its 
base down and including the scar of the ulcer, was excised. A pedicle flap 
from the dorsum of the foot was raised and rotated on its pedicle posteriorly 
into the position from which the ulcer had been removed. A full thickness 
Wolfe skin graft was removed from the thigh and sutured in to the position 
from which the pedicle flap had been removed. 

On the seventh day the dressings were removed and it was found that 
the pedicle flap had healed in its new position and that the full thickness graft 
had completely taken. In about a month’s time the patient was allowed out 
of bed and since then there has been no re-occurrence of the ulcer. 

This patient is shown to demonstrate the possibility of using pedicle flaps 
and full thickness skin grafts in certain types of ulcers of the leg. Appar- 
ently the ulcer, in this case, was due to a lack of local blood supply. By using 
a pedicle flap to cover the defect, from which the ulcer had been excised, a 
new blood supply to the part was established by means of the vessels in the 
subcutaneous tissue of the flap, these vessels being guided from a healthy 
portion of the limb by the flap. 

CARCINOMA OF THE RECTUM. LATE RESULTS 

Case I. — Dr. Allen O. Whipple presented a woman, age forty-seven, 
who came to the Presbyterian Hospital, out-patient department, June 8, 1922, 

790 



So " T r «e« ion , LATE R £SU LTs 

too, W j th . eA ^nutation r a m 0Unt uing f r or the 


n ysicnl “'~uc ss 

J oo, with " e * ain 'nation r ^ «™ount. tr 0m th ~ «: 

showed a \ g - ns °f mitr , Ve aied a m , ‘ b le c °mplai„Z ectur 

"A^ssAj^cissSSa.- w," “ 

CS3 &SJ&s 3^&5 b$ 

'Wien ]- K / J to fier c/Jr m °nths <?/,? ! ler tiventv * , ei > 'veil r h - st ° m y. 

<° «• P ,0Ca ' 

Z ^/o?^ »°^ \y. ie*e„£r I 4 X?- 


PhSi mi " s i>i tted v Pr ?t nt ‘rouble -L Was e? sent!’ ,? 0Un * if 0 £ rect “- 

o" kr ged. il 'I'f negative e W c °nsta„t r e . u "‘s a r J' 3 ' ne £atiV e 
°- 3 Sgrm L^rn',Zt »M. sl 7 Z Wa, <- h Z an «£„*£"«• not 

° f Peivie 


tea ," ard l " ltif 


, SeX , - a,d ** /ea^ - * £ 

'•"5 "jS'ctober J^?' n, ‘ n «I ten f ‘ ,nW "'ound fift e j 3 ! 

r ' ?/}t months h,s no n,ni .° CaJ reeu r. p oI/oi v .| ln 

. Wasf rr r U3s sin Ce t • Jla < u r ejo-/,f , Ir ence r>r- / U P- T7->„ ? 

«%i°r tfon is ^ 

^ r es/i ?,/ J ^ five i.._ , c r Attack nf~ ac ! niI tted Jin Z It j s 

Wen,'] hI °od i n ,V\ ecl <s a ' of „ 7 // f/ ./ ! yeceiiiJjer oo 

1/v,, ess tl , Jr i sf°oJs. Ar„ . Je fiirn of ,. arr fice a f nr *"* *922 c- 

‘ Jar ^ec /njvo- 



NEW YORK SURGICAL SOCIETY 

pia. Bad teeth. Lungs and heart negative. Right inguinal hernia reduced. 
Blood pressure 128/80. Rectal . — Irregular firm cauliflower mass on posterior 
wall, not involving anterior wall. Freely movable. About 8 cm. long. No 
ulcerations felt. Laboratory . — Red blood-cells, 4,900,000. Haemoglobin 
83 per cent. White blood-cells 10,000. Polymorphonuclears 84 per cent. 
Diagnosis . — Cancer of rectum. Confirmed by pathological report date of 
operation, December 30, 1922. Combined abdomino-perineal resection of 
rectum in one stage. Pathological report shows metastases in several lymph 
glands and tumor invading muscularis. The feeling was that it was not all 
removed. 

Course . — Very restless and mentally unstable for about ten days post- 
operative. This at first attributed to poor urinary excretion for the first 
four days and paralytic ileus for four days. Daily blood ureas averaged 
0.8 gms./L and uraemia was questionable. On fourth day had good bowel 
evacuation through colostomy. Iodoform poisoning suggested and urine 
found iodine -) — | — | — {-. Packing removed and symptoms gradually cleared 
up. Patient steadily improved. Wounds all healed cleanly. Abdominal 
wound healed. Rectal wound five and one-half inches lined with clean 
granulations on discharge. 

Patient seen ten times in Surgical Follow-up with 444 result. Admitted 
again five years after operation with strangulated right inguinal hernia. 
Hernia repaired and patient discharged after good recovery in good condition, 
December 21, 1927. 

ULCERATIVE COLITIS 

Dr. Harold E. Santee read a paper with the above title for which see 
page 704. To illustrate his paper Doctor Santee presented two patients, 
as follows: 

Case I. — Man, age forty-six, admitted to Bellevue Hospital, Decem- 
ber 5, 1926. His previous history is apparently relevant in its surgical 
aspects only. He had been operated upon for the following conditions: 
Hemorrhoids in 1908, appendicitis in 1913, cholecystitis in 1916. Three 
years prior to admission he suffered for six weeks from an illness similar 
to the present followed by a long remission with constipation. About six 
weeks ago he began to have diarrhoea with rectal tenesmus and his stools 
gradually increased in number to twelve or fifteen a day. Colicky pains 
were present at times. The stools have been black at times, sometimes 
“pussy*’ and mucoid, sometimes showing obvious blood. Mild fever has 
been present at times. During the past week, however, all symptoms have 
been increasing until two days ago pain in the abdomen, prostration, dehydra- 
tion and fever in addition to the bloody diarrhoea and tenesmus caused him 
to call a physician. Vomiting occurred two days ago. Diarrhoea and tenes- 
mus have been the two most distressing symptoms. 

Examination after admission to the Hospital showed a well nourished 
man in obvious pain with evidence of some dehydration in mouth and tongue. 
The temperature was spiking to 102.4. The urine and blood chemistry were 
normal. The blood picture showed : Haemoglobin 100 per cent., white blood- 
cells 13,600, polymorphonuclears 77 per cent. Physical examination showed 
a rounded somewhat distended abdomen with definite tenderness and rigidity 
in the left lower quadrant. At times a sense of mass would be made out 
here. Rectal examination was very painful and showed exquisite diffuse 
tenderness within the sphincters and a small recent fissure anteriorly in 
the anus. Rectal irrigations were started and proctoscopic examination 
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the B. pyocyaneus has disappeared coincidently with the improvement in the 
character of the stool. 

Improvement in the patient was progressive and after the fiftieth day he 
was up and about with one stool a day. One irrigation a day was given. 
After five weeks of afebrile symptom-free convalescence the ciecostomy was 
closed on the eighty-seventh day after operation. In another three weeks he 
was discharged from the hospital and has remained well since. 

Case II. — This patient, a woman, age forty-five, on admission to Bellevue 
in 1923, was shown to illustrate the late effects of a subacute or chronic 
colitis. At exploration in June, 1923, her sigmoid and descending colon 
together with the mesocolon were thickened throughout, rather firm in con- 
sistency, but showing small stippled hemorrhagic areas wherever handled. 
On a dietetic regime, she continued for fifteen months with increasing consti- 
pation. At this time a short tubular stricture of the rectum was made out 
but not markedly constricting. At operation with a view to ciecostomy in 
September, 1924, the same changes in the ciecum and ascending colon were 
noted as in the sigmoid on the previous operation. Ciecostomy was done and 
irrigations given for six weeks. She was allowed to go home and the caecos- 
tomy closed spontaneously after approximately eight months. A small caecal 
hernia repair was done the following year. 

She remains well but constipated and shows on examination at this time 
a hypertrophy or thickening of the colonic wall that is very obvious on palpa- 
tion. Her stricture of the rectum seems to be of the same calibre as on 
previous admission and admits the index finger fairly readily. The mucosa 
is apparently normal in appearance and feel and the stricture is probably due 
to old inflammation within the wall of the colon with restitution of the mucosa 
to practically normal. 

Dr. Walton Martin remarked that at the outset in any discussion on 
colitis it is well to keep clearly in mind that the term ulcerative colitis or 
dysentery is used to designate a number of specifically distinct diseases ; that 
we have protozoa colitis, bacillary colitis and ulcerative colitis from the inges- 
tion of certain toxic substances. In the protozoa and bacillary forms the 
microparasites seem to set up lesions beneath the mucosa and as the lesions 
progress there is destruction of the glandular coat by necrosis or by an infil- 
tration of round cells, so that numerous ulcers are left. It is difficult tp 
think that any solution flushing the surface will do more than carry away 
fibrin, necrotic fragments and surface bacteria and thus prevent secondary 
infection and decomposition of the colon contents. The amoebic or bacteria 
beneath the ulcerating surface are not reached by the antiseptic solution. 

The function of the colon is, as all know, to take up fluids and convert 
the semi-fluid contents of the small intestine into solid feces. 

In colitis this function is interfered with. Not only is the fluid not 
absorbed but a variety of putrefactive changes in the unabsorbed intestinal 
contents occur with the formation apparently of acrid substances which irri- 
tate the mucosa. Regular flushing has an important therapeutic action in 
washing out these irritants, but can it not be accomplished effectively by 
colonic irrigation given through the anus? Diverting the contents of the 
small intestine, added to flushing, must accomplish the same purpose in a 
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better way. Both measures, however, simply attempt to create conditions 
more favorable for the body cells. They do not affect, except indirectly, the 
underlying infection. These conditions hold for all ulcerative colitis irre- 
spective of etiology. 

A review of the several operations which have been devised to either 
irrigate the colon or prevent the contents of the small intestine from passing 
through the colon may be pertinent to the discussion. 

Seventeen years ago, Doctor Gibson of this Society read a paper on the 
Surgical Treatment of Colitis before the International Society of Surgery at 
Brussels and referred to an earlier paper on a valvular ceecostomy for chronic 
colitis, written in 1902. The method he used was a csecostomy done much as 
the Kader operation is done in the stomach. About the same time, Weir, 
stimulated by Doctor Gibson, introduced appendicostomy. Since then, every 
now and again, cases are shown demonstrating marked improvement after 
irrigation through either the caecum or appendix. 

Doctor Elliot showed a patient before this Society, about eighteen years 
ago, suffering from amoebic dysentery treated by performing appendicostomy 
and irrigating the colon with quinine. It was evident in the discussion at 
that time that a permanent opening was the aim and that recurrences were 
expected. Now-a-days Stovarsol (introduced by Marchoux of the Pasteur 
Institute in 1925), a synthetic chemical compound which seems to be a pow- 
erful amebicide, would probably have cured this patient. 

Doctor Santee has properly reached the conclusion that csecostomy is a 
more satisfactory operation than appendicostomy and advocates a liberal 
opening, (one to one and a half inches), so that not only can the bowel be 
irrigated but the fecal contents of the colon pass out through the opening 
to some extent, a condition carefully avoided in the earlier technic. Doctor 
Martin expressed the belief, however, excluding the large bowel altogether 
by an ileostomy is a better operation, notwithstanding the theoretical disad- 
vantage of the difficulty of closure of the ileostomy. A case was reported a 
few years ago by Dr. Harvey Stone in which the patient gained sixty pounds 
and was well and free from all symptoms two years after the closure of 
the ileostomy. 

It seemed to the speaker inadvisable to do any operation until the chronic 
ulcerative colitis has resisted medical treatment for a number of months and 
until symptoms of a severe exacerbation have made their appearance. 

In closing, Doctor Martin referred to the statement that the first clinical 
description was Sir William White’s in 1888. Aside from others, the late 
Francis Delafield of this City was especially interested in all forms of colitis. 
His autopsy reports and case histories date back to the Seventies. He has 
given accurate descriptions of the morbid anatomy of the various forms of 
colitis with case histories. 

Besides the protozoa and Shiga-Kruse and Flexner bacillary dysenteries, 
there are apparently a number of other forms usually grouped under the 
general term idiopathic colitis. Doctor Santee has referred to the work of 
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Jacob Bargen at the Mayo Clinic who has described a Gram-positive diplo- 
coccus as a specific infecting agent in patients with this form of colitis, who 
have come under his observation, but those competent to decide seem most 
doubtful of the value of his work. He has cured or greatly relieved his 
patients by the removal of small local foci in tonsils, roots of teeth, etc., in 
which he has found the same diplococcus, added to treatment by vaccines and 
topical applications. 

Dr. Edwin Beer said that in making the correct etiological diagnosis, he 
had had great difficulty in distinguishing between the specific amoebic and the 
non-amoebic cases. Emetin administered hypodermically did not assist in the 
differentiation whereas proctoscopy and the study of the stools had at times 
helped. In the typical non-amoebic cases at proctoscopy he had noticed punc- 
tate ulcers, whereas in the amoebic cases, he had found large irregular under- 
mined ulcers. All cases do not require surgery and many are treated — even 
quite serious cases — satisfactorily medically. 

In one case of severe hemorrhagic ulcerative colitis, in which the patient 
had had two attacks and had to be transfused, the condition was controlled 
by medication and colonic irrigations. Subsequently, the patient developed 
acute gangrenous appendicitis for which he was operated on, and during 
convalescence the colitis again became troublesome, and without doing any- 
thing surgically to the colon, under medical treatment the colitis was controlled 
once again and the patient has been in good health for almost two years. It 
was impossible to prove in this case what the etiological factor was. 

If one decides that the case does not respond to medical treatment, the 
question comes up, should one regularly do a wide artificial-anus operation 
in the ileum or caecum. Having had excellent results with the valvular 
caecostomy — the appendix having been removed at the same sitting — he would 
prefer to do this operation as a first-step, and if it failed, he would favor a 
complete ileostomy. 

The oldest case of ulcerative colitis that he has had under observation 
continuously was a young woman who had a ciecostomy of this type done 
eleven years ago for a very severe ulcerative colitis with high temperature. 
The patient was desperately ill and had not responded to medical treatment, 
and at operation the caecum and colon were studded with white plaques of 
localized suppuration. Her proctoscopy had shown multiple pinhead super- 
ficial erosions; no amoebae and no bacteria with gram-stain. A large rectal 
tube was sewed into the valvular caecostomy allowing almost all the stool to 
be diverted. After four days irrigations of the bowel were begun, and later 
on emulsions of bismuth were run into the colon through this tube. The 
patient made a satisfactory convalescence and the tube was left in with the 
object of controlling any relapse, the size of the tube being reduced to 
that of a small catheter — about 12 to 14 fr. The patient relapsed in a few 
months, and irrigations, first with silver nitrate and subsequently with ichthyol 
2 per cent., were instituted. The latter irrigations apparently controlled the 
condition rapidly as the stools became. normal, mucus and blood disappearing. 
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The aecostomy wound never leaked and there was no soiling and no discom- 
fort. For two years the patient was in excellent health even passing through 
a severe attack of influenza, and she gained thirty pounds. There was on 
several occasions a little blood just preceding defecation, apparently from 
local, irritation; there was no diarrhoea and the stools were regular and 
formed. In 1921, seven years after operation, the patient continued in the 
same excellent condition having required only three irrigations of her colon 
during the past twelve months; she was able to attend to all her activities 
normally. In 1922, she had an occasional attack of cramps in the abdomen 
and occasionally several movements. She went to Cuba in this year where, 
following exposure or indiscretion in diet, her diarrhcea came back, and 
while out of town she attempted to control the condition by flushing the 
bowel with bicarbonate of soda. On returning to New York her condition 
again was serious and temperature elevated. Under careful irrigations, the 
condition was controlled. Repeated examinations of the stool had been 
made and on one occasion amoebae histolitica were demonstrated in 1922 by 
one Laboratory. Following the relapse of 1922, the patient has remained 
perfectly well so that in December, 1927, the tube, which had been in ten 
and one-half years, was removed and the patient continues in excellent health. 

The experience with this case and others of similar character, indicate 
that it is risky to close the colon as these patients are very liable to have 
remissions which are easily controlled if one has access to the bowel by 
means of a valvular csecostomy which can be maintained without annoying 
the patient for many years. If, on the other hand, these procedures fail to 
control the situation, the more radical procedure of ileostomy with complete 
severance of the small intestine, should be performed and one can continue 
medicating the colon through the original valvular ciecostomy. It is important 
in irrigating to use bland solutions so that one can really effectively wash off 
the surface of the colon; an irritating solution ' which produces peristaltic 
contractions prevents this complete lavage. 

It would be most gratifying if the serum which has been elaborated at 
Mayo’s would prove effective in these trying cases as despite all our efforts, 
the patients are liable to be sick a very long time and many of them become 
chronic invalids if they do not die of the ulcerative colitis. 

Doctor Santee, in closing the discussion, said he believed it is extremely 
difficult to form proper conclusions in these cases marked by such diverse 
clinical courses but he considered aecostomy such an easy operation that 
even were it necessary after closure of one aecostomy, it could be reopened 
in case of another exacerbation. This would give an interval of freedom from 
the discomfort of a aecal fistula even if another exacerbation indicated a 
second aecostomy. As Doctor Hitzrot said at a previous meeting of this 
society, aecostomy is a “dirty” operation but the disease is likewise a “dirty” 
disease and aecostomy in this regard does not compare unfavorably with 
ileostomy. Moreover, it has the advantage of not being a serious operation 
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but in the opinion of the speaker should be done more for adequate drainage 
than for irrigation alone. It is simple, closure is simple and not hazardous 
and if necessary can he repeated perfectly well. 

Dr. Harold Neuhof stated that, for purposes of discussion, he would 
like to split off from the general group of ulcerative colitis a series of cases 
in which the patients were seriously sick with profound anemia, septic tem- 
perature, tenesmus and very frequent diarrhceal stools mixed with blood and 
pus. The question is whether palliative measures, or even colostomy, sufficed 
for cases belonging in this group. These cases go on to death unless some 
measure of definitive relief is employed. 

Doctor Neuhof referred to a series of six cases belonging to this group 
on which he had operated, having performed an ileostomy in all of them. 
In two, a colostomy had previously been done without relief. The first 
case was done approximately three years ago ; the last about six months ago. 
The immediate result was striking in all the cases. As soon as the intestine 
was opened the temperature dropped to normal and remained so, even when 
it had run a septic course for weeks or months. The discharge of blood and 
pus from the rectum rapidly subsided. There was prompt improvement in 
the anemia. 

The point that Doctor Neuhof wished to emphasize was the fact that 
none of these patients can as yet he reported as cured, although all but one 
have been greatly relieved. He wished to stress this point because an impres- 
sion exists that one can, at a reasonably early time, close an ileostomy or 
csecostomy opening. Doctor Santee has shown that in selected cases a csecos- 
tomy can he closed at an early date. It must be remarked, however, that in 
some of these cases the disease pursues an intractable course and may be 
characterized by long periods of remissions, later to be followed by severe 
exacerbations. 

Summarizing the results in his six cases, Doctor Neuhof notes that in 
one case there was recurrence of hemorrhages and purulent discharges several 
months after operation, followed by multiple involvement of joints and a 
progressive downhill course. The final result is not known about this patient ; 
probably he has died. 

All the other cases are alive. One did well for months after operation 
and since that time has had recurrent hemorrhages with a varying amount of 
pus in the stools. Occasional transfusions have kept this patient in reasonably 
good condition. 

The third patient is the one shown here tonight in whom a result that 
may be termed excellent exists, but in whom some purulent discharge from 
the large bowel remains. A fourth patient, operated upon about a year and 
one-half ago, is doing very well with only occasional discharge of small 
amounts of pus. A fifth case, operated upon about a year ago, is doing fairly 
well, but has mild recurrences of discharge of blood and pus from the rectum 
from time to time. The last patient is still in the hospital now improving 
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progressively, but having clone so badly for a time that colectomy had been 
considered. 

In short, rapid recovery from an alarmingly serious clinical picture is 
the rule after ileostomy. The brilliant immediate result, however, is not 
evidence that the patient will be cured in any other than a long period of 
time after the establishment of complete drainage of the small bowel. 


ILEOSTOMY FOR ULCERATIVE COLITIS 


Dr. Harold Neuhof presented a man, thirty-six years old, who came 
under observation a year ago with the following history : 

Six years before, he began to have diarrhoea, with blood and pus in his 
bowel movements. Symptoms were at first mild, but became progressively 
more and more severe and incapacitating. The manifestations would be 
acute for a period of several weeks or a month and then there would be a 
relatively free interval in which there was little diarrhoea and a reduction 
in the amount of blood and pus in the stool. The remissions became shorter 
and less frequent. For six months before the time the patient came under 
observation, the manifestations became progressively worse. In all the acute 
phases of the disease, the patient has had some fever. For the last three 
months the fever had not only been persistent but gradually became septic 
in character. There was rapid loss of weight, pronounced weakness. Pain 
and tenesmus became agonizing and there was almost constant movements 
of small amounts of stool mixed with much blood and large quantities of pus. 
Various methods of treatment had been employed. The history of the patient 
indicates that they were thoroughly tried and that they included all the 
methods of non-operative treatment that have been advocated and that 
so-called specific vaccines have been employed. No method of treatment 
was discontinued until it was obvious to this intelligent patient that no result 
had been obtained. Upon two or three occasions, symptoms subsided with 
methods of treatment that had been employed, but the patient learned that 
such subsidences were the approach of a relatively free interval, rather than 
the effect of treatment. 


On admission to the hospital the patient was profoundly anemic and 
asthenic. He had to be lifted on to the bed-pan for the almost incessant 
evacuation of blood, pus and diarrhceal stool. A spiked temperature ranged 
from normal to 104; pulse was rapid and weak. The abdomen was scaphoid, 
with rigidly held abdominal musculature. It was generally tender throughout. 
Large. doses of morphine were administered without much relief of tenesmus 
and with no effect on the diarrhceal movements. 


Operation, done a year ago under local anaesthesia, was preceded by a 
transfusion. A right-rectus muscle-splitting incision just below the umbilical 
level revealed a caecum and ascending colon that were cedematous, infiltrated, 
with deep injection of the overlying serosa. A further exploration of the 
large gut was not made. The terminal ileum was drawn out of the wound 
and a site about five inches from the ileo-ccecal junction was chosen for the 
enterostomy. The mesentery of this loop was transfixed by a glass rod and 
then the loop was twisted ninety degrees. The two arms were sutured to the 
parietal peritoneum by fine catgut and the remainder of the short incision 
packed with iodoform gauze. A cage was placed over the wound. 

After operation the patient’s condition remained critical for several days, 
and there were severe cramps. The enterostomy loop was punctured with a 
*. aquelin cautery on the second day. Temperature began dropping toward 
the normal and general condition began to improve on the third day. The 
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glass rod was removed on the fifth-day, the iodoform gauze pack on the sixth 
day. A week after operation the temperature was normal and has remained 
so evei\since. With a dietary control, the enterostomy soon began to function 
adequately. At the present time there are usually two, sometimes three and 
four bowel movements from the enterostomy. There have been no bowel 
movements from the anus. The skin about the enterostomy has required 
considerable care in order to avoid irritation. There has been progressive 
diminution in the amount of blood and pus discharged from the rectum. 
In recent months blood has entirely disappeared and the amount of discharge 
of pus from the rectum is now from one-half to two ounces daily. There 
has been steady and progressive improvement in the condition of the patient. 
He has gained more than fifty pounds since the time of operation, is active 
physically, and suffers only from the necessity of caring for the enterostomy 
wound. From the time of convalescence from operation he has upon a 
number of occasions employed irrigations of the large bowel by way of a 
catheter that can be readily introduced through the enterostomy, wound into 
the caecum. These irrigations not only have proven of no value but they 
appeared to have tended to increase by irritation the amount of purulent 
discharge. Therefore, in recent months the patient has entirely discontinued 
irrigation of the large bowel. 

The case is presented as one of intractable ulcerative colitis in which the 
disease has apparently been permanently arrested but not cured by long 
standing enterostomy. It is obvious that even after a year, closure of the 
enterostomy would not be justified. 
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EPINEPHRECTOMY (ADRENALECTOMY) FOR 
HYPER ADREN ALINEMI A IN SPONTANEOUS GANGRENE* 

By Prof. Vladimir A. Oppel 
of Leningrad, Russia 

FROM THE SURGICAL CLINIC OF TIIE MEDICAL ACADEMY OF LENINGRAD, U.S.S.II. 

For a long time the origin of the so-called cases of spontaneous gangrene 
has remained in obscurity. It has always been attended with serious conse- 
quences and usually ended in the amputation of the affected extremity if, as 
so often happened in the meantime, the patient did not die from intercurrent 
infection either from the effect of the toxins on the circulatory system or 
from gangrene of the intestines or thrombosis of other arteries. 

It is essential to appreciate that in the beginning, spontaneous gangrene 
invariably is evidenced as a dry process and seldom becomes moist. This 
differentiation is necessary to remember as it will be noticed that Buerger’s 
disease, termed “thrombo-angiitis,” appears to be an appreciably different 
process from a spontaneous gangrene. Usually the thrombi develop in the 
superficial veins of the extremities, although the condition Buerger describes, 
as a rule, goes through a process of dry gangrene, the reason in both instances 
being similar and apparently due to the fact that there is an interference of 
the afflux of arterial blood to the peripheral extremities caused by thrombosis 
of the arteries. Occasionally the thrombosis of the superficial veins can be 
noticed in some of the patients but it is unusual. The thrombosis of the deep 
veins is rarely observed, while in cases of spontaneous gangrene the additional 
thrombosis of the deep veins changes it from the dry form into a wet one. 

In cases of spontaneous gangrene in which I place those cases of throm- 
bosis of the deep arteries, in order to increase the blood in the peripheral 
extremity, for a long tirne I have practiced the bandaging of the veins in the 
region of the hip. This has been likewise done by various other surgeons on 
many other occasions and it has been noticed that it usually gave some tem- 
porary benefit in that there showed a definite hypenemia particularly noted on 
the dorsum of the foot and a general suffusion in the extremity with a conse- 
quent amelioration or disappearance of pain. Based on the above effect of 
bandages applied about the knee or hip, a series of palliative operations have 
been evolved such as the periarterial sympathectomy of Lcriche and the 
severance of the sensory nerve trunks as developed by Molotkoff. 

In insta nces of spontaneous gangrene, the arteries are similarly narrowed 

* Translated by Dr. Alexander S. Kasatchenko of Montreal, Canada. 
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or in a state of spasm and our efforts should be directed to any method which 
will cause dilatation of arterial collaterals. Previously, the surgery of many 
conditions of this type was developed on the pathological anatomy noted in 
the affected arteries and it had been appreciated frequently that in these 
cases the femoral artery, for instance, seemed to be especially small. It was 
therefore felt that the condition was the result of a congenital narrowing of 
the arterial lumen. This theory has, of course, now been rejected. Appreci- 
ating that in cases of spontaneous gangrene, the immediate cause was due to a 
blocking of the artery, caused the German surgeons to institute studies against 
what they termed “endarteritis obliterans” in which they demonstrated that 
the obstruction was caused by thrombi which extended both in an upward and 
a downward direction. This hypothesis of the development of this type of 
gangrene has been generally accepted, that thrombosis affecting first the 
arteries of the extremity and then continuing in other parts of the body so 
that it may develop further in the heart, intestines, brain and kidneys, etc. 
The question, however, arose, “What was the original etiology of the primary 
thrombus?” Buerger was inclined to attribute it to racial idiosyncrasy as 
most of his cases occurred in Jewish immigrants. However, the condition 
has been found in many other races and is particularly prevalent in the north- 
western part of the United States of Soviet Russia. It would, therefore, be 
apparently more reasonable to consider spontaneous gangrene as rather one 
of geographic than racial distribution. Irrespective of this factor, Buerger 
failed to explain the reason for the thrombus and what caused the disease of 
the arterial wall which, in some cases, terminated in a sclerosis of it, as was 
demonstrated definitely by T. von Manteufel, although in 1911 I advanced 
an hypothesis relative to the causation of this condition by considering it an 
hyperfunction of the adrenal bodies and that essentially the condition was 
caused by an hyperadrenalinemia. This was, however, met with severe 
criticism and I have attempted to justify my position by evolving proof both 
clinically and experimentally. 

I termed the disease of the artery an arteriosis and hypothecated that 
under the influence of the stimulation of an excessive amount of adrenalin in 
the blood, the arteries were in a state of spasm which caused a derangement 
of the degree of nourishment to the arterial walls, with a consequent erosion 
of the endothelium and a resulting focus of lowered resistance of the muscu- 
laris with the eventual establishment of the so-called arteriosis, the succeeding 
formation of sclerosis, and the development of the local thrombus which, 
continuing to increase in size, eventually impinged upon the lumen of the 
artery, growing in both directions. Before starting to develop proof of the 
etiology of the condition being due to an hyperadrenalinemia, I wish to com- 
pare symptomatically spontaneous gangrene and Buerger’s disease taking 
chiefly into consideration an article published by Vaquez who described the 
symptom complex of Buerger’s disease in great detail and who was one of 
.my harshest critics. 

In Buerger’s disease, there occurs an hyperglobinemia. This has similarly 

802 



EPINEPHRECTOMY FOR HYPERADRENALINEMIA 


been noticed by Gleberich in cases of spontaneous gangrene, or as I have 
termed it, hyperadrenal arteriosis in which condition there is very charac- 
teristically an hyperthrombositosis which has been calculated as high as one 
half million thrombocytes. It would be interesting to know to what extent 
this holds good in instances of Buerger’s disease. In both conditions, there 
is apparently an hyperglycemia present as demonstrated by Obraszoff. In 
both conditions there is an increased viscosity of the blood which was demon- 
strated by Ditrogorsky. There is, in at least one-half of the cases of hyperad- 
renal arteriosis, a definite inhibition of the coagulating time. Parenthetically, 
I would like to call attention to the fact that hyperthrombositosis facilitates 
the formation of white thrombi and also that increased viscosity and accel- 
erated coagulation time facilitate stratification of red thrombi. In Buerger’s 
disease there is an increase of cholesterin in the blood. This was not noted 
in instances of hyperadrenal arteriosis (Sokoloff). It does not seem to me 
that this difference should be considered a valid reason for distinction between 
the two conditions when in the remainder, the findings appear identical. In 
addition, in typical instances of hyperadrenal arteriosis, there is an increased 
central arterial pressure as can be determined on the shoulder while there is 
a lowered peripheral pressure found in the fingers, which can be explained 
if the arteries are partially passable or if there is only an incomplete spasm 
of the peripheral arteries, also that in these cases the central arterial level of 
the blood is ordinarily higher and reaches 12 and even 13 milligrams of one 
per cent. After following Collip’s investigation, it would seem feasible that 
the increased level of the central arterial blood tends to contribute toward a 
falling back of it to the side of arteries affected by hyperadrenalinemia. Is 
it not possible further that in such cases where we find an hyperfunctioning 
of the adrenals, might there not similarly be an hyperfunctioning of the 
epithelial bodies in general ? It therefore seems to me that there is no real, 
difference between Buerger’s disease and hyperadrenal arteriosis, that they 
are both the same condition which can best be given the nomenclature of 
spontaneous gangrene. 

Feeling that the above hypotheses and deductions were correct, I have for 
some time, for the cure of this disease, been performing a left-sided epine- 
phrectomy (adrenalectomy). I have performed this operation on one hun- 
dred and thirty cases. At the present time there has been thus far but a 
very small mortality. In the last seventy epinephrectomies performed on 
account of hyperadrenal arteriosis or spontaneous gangrene, only two patients 
have died. 

It has been noted that after epinephrectomy, the number of thrombocytes 
decreases, the level of the blood sugar decreases, even when it is normal at 
the time of operation, a reduction having been noted in one instance from 
•°95 per cent, to .08 per cent. Co-incidentally, the central arterial pressure 
becomes lower but the peripheral blood pressure on the contrary rises, thus 
diminishing the balance because it would appear that as the result of the 
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peripheral arteries being dilated, the wave of blood attaining the periphery 
meets with less resistance. 

When we realize that all the above enumerated data are to be observed 
during the course of the first weeks after epinephrectomy, which is time 
enough for all influences of an operation on the body to cease, it seems to me 
that it is fair to assume that the hyperthrombocytosis, hyperglycemia, increased 
central arterial pressure and lowered peripheral pressure were all dependent 
upon the hyperfunctioning of the adrenal gland. Further, it has been 
repeatedly noted that a pulse which before operation could not be palpated, 
has post-operatively re-appeared in the arteries, which is additional proof 
that they were in a state of spasm. The real proof of my contention is indeed 
to be noted when one sees a patient with definite gangrene of the fingers or 
foot and in excruciating pain in whom immediately after epinephrectomy, 
the gangrene stops advancing, the extremity becomes pink, the dead tissues 
slough away, the pain stops and he "is able to get around with an extremity 
which had previously been condemned to amputation. 

It appears to me in stating the above clinical facts that my contention 
has been sufficiently justified and that the correctness of my hypothesis has 
been proven as far as is possible, that the basis of these instances of spon- 
taneous gangrene or Buerger’s disease is beyond any reasonable doubt, due to 
an hyperadrenalinemia. The actual proof, of course, can only be ascertained 
by the isolation, detection and quantitative estimation of the amount of 
adrenalin in the blood. 

It is a most difficult task to determine the presence of the hormones in the 
human blood of any one suffering from an hyperfunction of any of the glands 
of internal secretion. The method employed by my assistants, Doctor Achutin 
and Doctor Ornatsky, in overcoming this difficulty, is as follows : the blood 
to be examined is used on an isolated (method of Magnus) knot of gut of a 
cat, upon which the blood of any healthy animal such as a rabbit, or of 
a normal man, causes a convulsive abridgment (curtailment) followed by 
paralysis, while the blood of a patient suffering from hyperadrenal arteriosis 
or the blood of a patient suffering from Raynaud’s disease or the blood of 
a rabbit artificially adrenalized, provokes a spasm in the gut and does not 
paralyze it. In other words, the gut continues the abridgment (curtailment) 
even sometimes in the presence of an increased tonus. It is interesting to 
note that a similar phenomena is provoked with the blood of a man in good 
health into whom adrenalin has been injected and vice versa, the blood of an 
epinephrectomized patient gives the same reaction as that of a man in good 
health. It is to be hoped that a more definite quantitative method for analysis 
may be evolved eventually so that even more definite proof can be given 
of my theory. 

Assuming, therefore, that I am correct in my inferences and deductions as 
based upon the above experimental and practical results, it seems proper to 
place both hyperadrenal' arteriosis and Raynaud’s disease in the same category. 
There are two substantial distinctions, however, to be made between the two 
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of proliferation with the projection of papillary processes into the lumens. (See Figs. 
7 and S.) 

Summarizing the pathological findings, the material removed at operation 
consisted of most of the greater omentum with very little fatty tissue remain- 
ing. There were many small and large cysts. Between these cysts the tissue 
was either soft, containing many tiny spaces and appearing like the rather 
soft lymphangiomas of the skin, or the intercystic tissue was somewhat firmer 
and oedematous. The histological examination of this last tissue disclosed 

a marked development of 
new lymphatic channels 
from what appeared to 
be a rather indifferent 
mesenchymal tissue. 
From these microscopi- 
cal channels definite 
stages of lymph channel 
enlargement were traced. 
As these channels en- 
larged, evidences of 
hypertrophy and hyper- 
plasia of the lining 
endothelium were recog- 
nizable. Where the cysts 
became very large, the 
lining endothelium either 
became flattened or en- 
tirely lost. Just beneath 
the endothelial lining, 
particularly of the smaller and medium-sized cysts, diffuse lymphoid infiltra- 
tion was seen producing definite lymph follicles in some places. The pre- 
formed lymph vessels of the greater omentum were also dilated, due to 
obstruction of the efferent channels. 

Discussion . — We believe that this case is one of a true tumor of the 
lymphatics of the greater omentum with certain secondary and obstructive 
changes that led to its final multicystic form. Although tumors of the lymph- 
atics are divided into simple, cavernous and cystic lymphangiomas, according 
to their gross and microscopical appearance, genetically they have a common 
origin. The pathological divisions are not verjf sharp, for there may b e 
transitions from one group to another. The consensus of opinion at pres- 
ent is that all these angiomas are true tumors of the lymphatic vessels, though 
some features may be attributed to stasis. 

Simple lymphangiomas arise from the lymph spaces and lymph vessels 
and as a rule they are arranged in an anastomotic network. Cavernous 
lymphangiomas consist of a framework of connective tissue supporting 
numerous single and communicating grossly visible cysts filled with lymph. 
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conditions in that the hyperadrenal arteriosis occurs chiefly in the male while 
Raynaud’s disease is more ordinarily noted in the female. The second is that 
in the arteries in hyperadrenal arteriosis thrombi are formed while in Ray- 
naud’s disease they do not become thrombosed. Furthermore, in the former 
condition, the arteries of the lower extremities are first affected but in 
Raynaud’s disease in many instances the upper extremities are involved, 
although in both conditions the general arterial system is affected. It is cer- 
tainly difficult to explain why this condition reacts differently on the different 
sexes and may possibly find its explanation in the influence of the sex 
hormones. The fact, however, I feel sure remains that both diseases are due 
to an hyperadrenalinemia. 

For the relief of Raynaud’s disease, I am also employing epinephrectomy 
with satis factory results, in that where before operation the extremities were 
cold and bluish-black, within one or two days post-operative they became 
warm and pinkish. The pains in the extremities disappear and the patients 
are able to resume their occupations. I recall that Doctor Brown of the Mayo 
Clinic has obtained satisfactory results in these cases by lumbar sympathec- 
tomy and in Russia several surgeons like Shamoff and Abrajenoff have 
obtained satisfactory results after Leriche’s operation. Indeed, Leriche, in 
his last publication, states that epinephrectomy has given results in these cases 
where his operation of peripheral arterial sympathectomy has been ineffectual. 
I have performed personally, at least ten lumbar sympathectomies and can 
confirm Doctor Brown’s results that the temperature of the extremities 
increases and that the condition is certainly improved. This is quite con- 
ceivable in that by this operation the sympathetic system is interrupted, remov- 
ing the inhibiting influences on the arterial musculature and allowing them 
to dilate. In, however, performing epinephrectomy, I endeavor to accomplish 
the same result, but for the entire body and for all extremities as well as for 
the internal organs and it has been noted very strikingly that in patients with 
Raynaud’s disease there is a definite leveling of the functions of the heart, 
it being reduced in size where previously it was dilated and the entire tone 
becoming more distinctive, similar observations having been noted in instances 
of hyperadrenal arteriosis. 

It is apparent that as the result of these observations the modus operand i 
of the condition of spontaneous gangrene would seem best accounted for by 
the hypothesis of hyperadrenalinemia irritating the sympathetic nervous sys- 
tem with resultant spasm of the arteries and the consequent pathology. 

It is to be hoped that my view may be confirmed by American surgeons 
and that they will employ in instances of spontaneous gangrene the uncom- 
pheated an d apparently efficient operation of epinephrectomy. 

Noth: The reader is referred to page 959, for a communication from Dr. .1. M. RogofT 
of the Experimental Laboratory of Medicine, Western Reserve University, Cleveland, 
Ohio, entitled “A Critique on Estimation of Adrenalin in the Blood,” for a valuable side- 
light on this important subject. 
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THE VASCULAR PROPERTIES OF TRAUMATIZED AND 
LAICED BLOODS AND OF BLOOD FROM 
TRAUMATIZED LIMBS* 

By Dallas B. Piiemister, M.D. 
of Chicago, III. 

If the circulation to a limb is obstructed its arterioles and capillaries 
dilate. On release of the obstruction, reactive hypenemia follows, lasting 
about as long as the obstruction, during which time the limb is flushed and 
increased in volume and the arterial limb pressure is lowered. It occurs 
equally well whether the limb is innervated or denervated. What causes 
this vasodilatation? Anrep, Lewis and Grant have assumed that a vasodi- 
lator metabolite — histamine or a histamine-like substance — is formed in the 
asphyxiated tissues during the period of hypertemia. This substance is either 
destroyed in situ or washed away in the venous blood. To test such blood for 
vasodilator action, use was made of Anrep’s viviperfusion apparatus. This 
consists of a flask attached to a cannular system which can be inserted in the 
course of an artery. The flask can be shortcircuited by means of a T bone- 
tap, emptied and filled, and its contents then circulated by again adjusting the 
tap. The apparatus was inserted in the course of the femoral artery of a 
dog and permitted of recirculation of blood collected from the femoral vein 
during the period of hyperasmia after recovery of the limb from the effects 
of the obstruction. The dog was anaesthetized with ether and the limb was 
denervated to exclude nervous influences, so that the changes observed must 
be explained on a physical or chemical basis ; 0.4 of a gram of heparin was 
injected to prevent coagulation of blood and the perfusion apparatus was 
inserted in the course of the femoral artery just below Poupart’s ligament. 
For the collection of venous blood either a Y cannula or a second perfusion 
apparatus with flask was inserted in the course of the femoral vein. A 
plethysmograph was applied to the limb for measuring limb volume, a mer- 
cury manometer was connected with the cannula in the femoral artery and 
another with a cannula in the carotid artery. Limb volume, limb pressure 
and carotid pressure were recorded on a long paper kymograph. The results 
of certain experiments with this method were reported by Phemister and 
Handy ( The Journal of Physiology, 1 927, vol. lxiv, p. 155). It was found 
that the circulation of the nontraumatized (unshaken) blood collected from 
the femoral vein of the limb during the period of hyperaemia caused no vaso- 
dilatation; that is, if a vasodilator substance is formed in the tissues during 
the period of obstruction it is not washed out by the blood to an extent which 
makes its presence demonstrable by this method. Ordinary venous blood 
behaves likewise. 

* Read before the American Surgical Association, May 14, 1927- 
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If either arterial or venous blood flowing through the flask is shortcir- 
cuited for a period up to four or five minutes and the stagnant blood then 
sent through the limb (in case of venous blood the flask with its tubes clamped 
off must be transferred to the arterial side), it causes either no vascular 
changes or the changes are very slight. If either arterial or venous blood is 
withdrawn and shaken for a few seconds to a few minutes before insertion 
into the flask, it produces vasodilatation on circulation. If either arterial or 
venous blood is shortcircuited in a flask containing a bead, the inlet and outlet 
tubes clamped and the flask detached and shaken without exposure to either 
air or light, it produces vasodilatation. Arterial or venous blood, the gaseous 
content of which has been modified by exhaustion of gases and recharging 
with varying quantities of Oo or CO2, always caused vasodilatation. How- 
ever, the blood was always traumatized in making the modification. 

The longer the traumatism the greater the vasodilatation up to a certain 
point. The maximum effect from shaking is reached in two to three minutes, 
beyond which shaking for as long as ten minutes produces no increase. 

What change comes about in the blood as a result of this amount of 
traumatism that gives it this vasodilator property? Have vasoconstrictor sub- 
stances been destroyed, or has a vasodilator substance been liberated or created 
from blood elements? The two vasoconstrictor hormones, adrenalin and 
pituitrin, are far too stable from chemical standpoints to be destroyed by such 
slight traumatism as is necessary to give the reaction, and when blood has 
been traumatized to a point where it gives a maximum dilator action it is 
necessary to add at least five times as much adrenalin or pituitrin as is neces- 
sary to give vasoconstriction in order to obliterate this vasodilator effect. 

Is a vasodilator substance liberated or created by traumatizing the blood 
elements? When blood is shaken for two to three minutes which is enough 
to produce a maximum vasodilator effect, the pH remains constant or prac- 
tically so; consequently, the reaction is not the result of change in the acid- 
base balance. 

Is histamine or a histamine-like vasodilator substance liberated from the 
blood cells by breaking them up? If so, the greater the amount of trauma- 
tism the greater the amount of such substance liberated and the greater should 
be the vasodilator effect. Laking, or haemolysis of blood by freezing and 
thawing, breaks down nearly all of the cells and should most effectively lib- 
erate the vasodilator substance. Also, the greater the amount of traumatized 
blood circulated the greater should be the vasodilator effect. Consequently, 
quantitative tests were made by the circulation of different amounts of blood 
traumatized for varying lengths of time, of laked blood and of blood to which 
different amounts of histamine were added. When more than 75 c.c. were 
used, blood was added from another dog to keep blood volume up to normal. 
It was found that the greater the amount of histamine added to a given 
quantity of blood and the greater the quantity of histaminized blood circulated 
the more marked the vasodilator effect. With large amounts of histaminized 
blood entering the animal there was an initial increase in limb volume, fall 
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in limb pressure and then fall in general blood-pressure. But after one to 
one and a half minutes both limb and general vascular beds would acquire 
the power of resisting much of the histamine action, although when 500 c.c. 
of blood were used the histamine would continue to enter the circulation in 
much the same concentration for three and a half to four minutes. 

The quantitative tests with traumatized blood were made as follows: 
Blood was traumatized by shaking for a few seconds to one hour and the 
effects were determined of circulating amounts varying from 30 to 475 c.c., as 
previously stated. When 30 c.c. were used the maximum vasodilatation was 
produced by shaking for two to three minutes; prolongation of the act for 
ten or twelve minutes producing no alteration in the effect ; but shaking for 
twenty minutes caused vasodilatation followed by vasoconstriction, and shak- 
ing for forty to sixty minutes caused vasoconstriction from the beginning, 
which lasted for three to five minutes, after which vascular response was very 
much diminished. 

Increase in amount of slightly traumatized blood circulated did not increase 
proportionately the vasodilator effect. Thus 30 c.c. of blood shaken for two 
or three minutes cause vasodilatation, which reached its maximum in twenty 
to twenty-five seconds and disappeared in fifty to seventy seconds; 75 c.c. 
produced slightly more effect than did 30 c.c., but 220 or 475 c.c. produced 
no greater effect than did 75 c.c. ; 475 c.c. of blood traumatized for two to 
five minutes caused a maximum dilatation in thirty to thirty-five seconds, 
which wore off in sixty to ninety seconds despite the fact that undiluted 
traumatized blood was still going through the limb; however, when 475 c.c. 
of blood shaken in 50-c.c. lots for one hour were circulated there was limb 
constriction lasting for eight minutes followed by slow recovery. 

Thus blood that had been slightly traumatized caused vasodilatation last- 
ing a short time, and increase in the quantity of blood circulated beyond 
approximately 75 c.c. did not increase the duration of the vasodilatation ; blood 
that had been traumatized extensively, as by shaking for twenty minutes, 
caused vasodilatation followed by vasoconstriction, and blood traumatized 
very severely, as by shaking for one hour, caused vasoconstriction only. The 
greater the quantity of severely traumatized blood circulated, the longer the 
duration of the vasoconstriction. 

Quantitative tests were made with laked blood, which was prepared by 
freezing with liquid oxygen and thawing. Amounts were circulated varying 
from 1 minim to 220 c.c. One to 10 minims injected into the tube caused 
vasodilatation, which increased with increase in the amount of blood injected , 
but I c.c. caused beginning limb dilatation followed by limb constriction and 
10 c.c. or more caused limb constriction only, and the greater the amount 
the longer the constriction lasted. 

When untraumatized blood is treated with very small amounts of laked 
blood it produces vasodilatation on circulation, but as much as 5 to 10 per 
cent, produces beginning vasodilatation, followed by limb constriction and 
larger percentages cause limb constriction only. 
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Since blood traumatized in varying degrees acted similarly to blood that 
had. been laked in varying degrees, it was thought probable that their action 
was produced by the same thing and that traumatism had produced haemolysis. 
Consequently,' blood that had been shaken for lengths of time varying from 
a few seconds to one hour was centrifuged and the plasma examined for the 
presence of haemoglobin. It was found to be present in amounts that varied 
directly with the amount of traumatism, ranging roughly from 0.0573 g 111 - P er 
100 c.c. for blood shaken for thirty seconds to 3.689 gm. per 100 c.c., or over 
20 per cent, of the total haemoglobin for blood shaken for fifty-five minutes. 
Microscopic examination also showed evidences of breaking down of red 
cellsi Consequently, the haemolysis is responsible for the vasomotor proper- 
ties of both traumatized and laked bloods. 

The facts that small amounts of haemolyzed blood or of traumatized blood 
caused vasodilatation and fall in regional blood-pressure when circulated 
through the. limb raised the question as to their effect when injected into the 
general circulation. To determine this point, 475 c.c. of blood shaken for 
four or five minutes, or to which 5 to 10 c.c. of haemolyzed blood were added, 
were circulated from a flask connected with the femoral vein. In none of 
several experiments was there any considerable amount of alteration in gen- 
eral arterial blood-pressure. It was thought possible that the immediate- reac- 
tions from indirect blood transfusion in man might be due. to the traumatism 
resulting from mixing with the sodium citrate solution ; but the absence of 
any considerable fall in general blood-pressure when traumatized blood was 
inserted into the general circulation in dogs argues against that view. 

Traumatic shock has been regarded by many investigators as due to a 
toxic substance derived from the traumatized tissues entering the general 
circulation and producing vasodilatation with resultant low. blood-pressure. 
It might even be conjectured that a vasodilator substance is absorbed from the 
damaged extravasated blood in quantities sufficient to produce a state of shock. 

A test for the presence of vasodilator substances in the blood from a 
traumatized limb was made in the following way: A viviperfusion apparatus 
was inserted into the femoral vein of a dog, a constrictor was applied distally 
and the limb was severely hammered. A second animal was prepared in the 
usual way with a viviperfusion apparatus in the femoral artery and a 
plethysmograph on the limb. Carotid blood-pressure tracing was then estab- 
lished for the first dog and the constrictor removed. The limb swelled rapidly 
afterward and the animal’s blood-pressure gradually fell in the course of a 
few minutes to one hour to the level of 80 to 50 mm. of Hg., which is within 
the range of that ordinarily encountered in traumatic shock. The venous 
blood flowing through the flask was then shortcircuitcd, the connecting tubes 
clamped, the flask detached and connected with the artery of the second dog 
without traumatizing blood in the transfer. Circulation of such blood several 
tunes in three experiments usually caused very little or no vasodilatation ; but 
if the blood was withdrawn from the flask and shaken for a short time it 
produced the usual vasodilator reaction. Therefore, if there is a vasodilator 
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substance in the blood coining from the traumatized limb of an animal which 
produces shock, it is not present in sufficient quantity to be detected by 
this method. 

The experiment does not support the theory that shock is a traumatic 
toxemia from a histamine-like substance formed in the traumatized tissues 
and causing vasodilatation of the general capillary bed. Furthermore, 
necropsy examination of the traumatized limb showed increase in limb vol- 
ume from hemorrhage which was sufficient to account for the fall in blood- 
pressure. In fact, the volume of blood that it was necessary to withdraw 
intermittently in the course of an hour in order to kill an animal was always 
less than the increase in volume of the traumatized limb of the other animal, 
which was due very largely to hemorrhage in the tissues. 

The nature of the substance or substances liberated by traumatizing or 
laking the blood which produce the vascular changes here recorded have not 
been determined, but they appear to be the same in both cases. They are 
rendered active by the haemolysis. The vasodilatation which results from a 
small amount of haemolysis may be due to. one factor, and the vasoconstric- 
tion which results from a large amount of haemolysis may be due to another 
factor, or. the)'’ may both be due to the same thing acting in different concen- 
trations. The quantitative tests speak against the action being the result of 
histamine or a histamine-like substance. 

No definite clinical phenomena can at present be explained by . these reac- 
tions. But since such marked vasodilator properties can be created in the 
blood by mild injury and slight haemolysis, it is not unreasonable to assume 
that these properties may be acquired in certain cases of injury or 
disease and that they may be responsible for certain unexplained circula- 
tory symptoms. 


810 



Br ***" A t^ lAL *1 ENI Ng 


■~' : r ■"''■-*** 


,< A 


,‘h-is. 


L, '*swf-< 



wm> 

; 

£?.y - ■ • " 

* — %_>•>!, _ - 




" s e "% /oc a(ed ;n ( ^°- ;• 

^ « fo 

fluid "Ct Cerebr °vZTfi ■ (kn °'°» I as t a * hsen °"o f'i h T reSte<l *Wo p ? aS ’’ 

(v T '* ■**£? T: 

sfa " - 
sac - - r " 

<5j 7 * ’ J^nm^TTr. " — - 


THOMAS A. SHALLOW 


(2) In a meningomyelocele, the type which we have most frequently 
encountered, the skin was not sound in any of our cases. The dural layer 
was observed in one of several positions: (a) The dura was a simple cleft, 
remaining in the spinal canal and the sac protruding through the cleft, 
(b) The dura was cleft and blended with the fascia of the erector spina; 
mass muscles, (e) 1 he dura extended upward as a cuff and surrounded the 



neck of the sack for about 
an inch. The spinal cord 
or the cauda equina was 
found adherent to the 
arachnoid and the cere- 
brospinal fluid was in 
front of the nerve struc- 
tures which were spread 
out and intimately blended 
with the posterior wall of 
the sac. In some cases 
the sac contained, in addi- 
tion to the cauda equina 
or cord, nerve roots which 
passed from the spinal 
cord into the sac and then 
reentered the spinal canal. 
In this type of case we 
found that there was a 
partial arrest of develop- 
ment of the nervous ele- 
ments of the cord. 

(3) Syringomyelo- 
cele. In this type we found 
that the central canal of 
the cord contained cere- 
brospinal fluid. The rest 
of the cord was spread out over the distended central canal. Both of these 
structures, cord and distended canal, passed through a dural defect. 

(4) In the type known as spina bifida occulta, there is a spinal defect, 
discovered by touch and X-rays, which is covered with sound skin. Some- 
times the spinal defect is marked by a depression of the skin. The cleft, in 
the occult form, is occupied by blended membranes adherent to skin and 
cord.f There is often a superabundance of hair over the lesion and tumor 
formation is common. 

The etiology of such anomalies is failure of mesenchymal fusion. From 
the mesenchyme are derived the muscles of the back, the hones and ligaments 


Fig. 2. — Showing defective development of 6-7-S-9-10 thoracic 
vertebrie — same patient as Fig. 1. 


f Spencer and Gask, 1910, Blakiston & Son. 
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structure as well as the mesenchymal defect. The nerve structures and pia 
mater are adherent to the summit of the sac. As the sac increases in size, 
traction is exerted on the nerve structures lessening their nutrition and impair- 
ing their function. Aside from the question of elongation of the nerve 
elements, the destructive influence of the fluid pressure on the nerves at the 
neck of the sac as they emerge from the spinal canal must be considered.* 
It is because of these factors, the elongation of the nerves with their 
subsequent destruction or partial destruction, the damage done by the fluid 



Fig. .4. — Spina bifida associated with hydrocephalus. 


pressure on these nerves from within, and the almost certainty of ulceration 
and secondary meningitis of the vast majority of these cases we are making 
our plea for early operation. 

The Question of Operation . — In recommending operation on these 
deformities we must take into consideration: I. The degree of arrest in 
development of the nerve structures. 2. The damage due to the nerves or 
the cord after birth. 3. The possibility of hydrocephalus following these 
operations. 4. The presence of ulceration or infection of the cutaneous wall. 

The presence of hydrocephalus associated with spina bifida forbids opera- 
tion. Incontinence of urine and feces or the presence of gross deformities, 
such as, flaccidity of the lower extremities (Paraplegia), also forbids opera- 
tion. It is of interest that in Case II, a child showing flaccidity of the lower 
extremities, with reactions of degeneration in all the muscles of those extremi- 
ties, to find that after a spontaneous rupture of the sac, tone appeared in 
these muscles and there were slight movements on irritation of the plantar 
surfaces ; a fact which indicates that pressure upon and the elongation of 
the nerves by the increase in the size of the sac and by increase in the amount 
of fluid explain some of these phenomena. 

* These developmental defects occur at a time in fetal life when the spinal cord is the 
same length as the spinal column. With the growth of the vertebra: the cord apparently 
ascends consequently in syringomyelocele and meningomyelocele the nerve structures which 
are fixed outside of the spinal canal are stretched and distorted and their function impaired. 
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Fig. 0.— Showing the progressive dilatation of the newly formed Fig. 7.— A large cyst lined by flattened endothelium, 

lymphatic channels. 
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nerve destruction is almost a certainty without operation, except in rare cases 
of spontaneous closures. 

The treatment of spina bifida may he said to he the conversion of a con- 
genital decompression of the spinal cord to a surgical decompression, or, when 
the dura is sutured, a closure of the gap. 

Operation .—- Position of the patient. The child was placed on the abdomen and a sand 
bag was laid beneath the hips in order to elevate the hips and to prevent an undue loss of 
cerebrospinal fluid during the operation. As a rule, with the patient in this position, the 

only fluid lost will be that 
from within the sac. 

An incision was made 
through the sound skin encir- 
cling the neck of the sac; 
bleeding was carefully con- 
trolled because young children 
stand loss of blood very badly. 
The neck of the sac was dis- 
sected out carefully, free of the 
muscles and fascia, down to 
the opening out from which 
neck of the sac protruded. The 
outer covering of sound skin, 
or in meningomyelocele, the 
dermic, serous and medullary 
zones, remained as a cap over 
the distended sac which was 
now free at its neck. The cuta- 
neous cap was then reflected 
backward by careful dissection 
of the skin from the arachnoid 
layer, extreme care being 
taken not to rupture the sac. 
Little difficulty was encoun- 
tered during the separation 
until the medullary zone was 
reached. At this point it was impossible to further separate the cap. An incision was made 
separating the medullary zone from the serous and dermatic zones. The medullary zone 
was left on the distended sac which was now composed of the medullary zone, the 
arachnoid and the nerve structures. The sac was then opened and collapsed, and care 
was taken not to permit any bleeding to take place into the collapsed sac. The collapsed 
sac was placed in the trough of the spinal canal. The question now arose whether the 
dura should be closed or whether it should be left open and a spinal decompression opera- 
tion performed. It will be recalled that in the early description of these cases the dura 
was observed to have been in one of three places ; first, there was a cleft in which all the 
dura remained in the spinal canal and the sac protruded through this opening. Second, 
the dura was extended through the bony structure upward along the neck of the sac as a 
cuff reaching about one-third the distance to the fundus. Third, the dura was cleft and 
blended with the erector spinie mass group. of muscles. 

If there is a simple cleft of the dura the sac which consists of the col- 
lapsed membranes and nerve structures should be replaced in the spinal canal 
and the dura closed, or, if the duca extends upward as a cuff the collapsed 
sac and nerve structures should be replaced in the spinal canal and the dura 
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Fig. 6. — Spina bifida associated with bilateral club feet, fibrous 
ankylosis of both knees, and prolapsus of rectum. 
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closed from within the sac, using enough of the dura in suturing to com- 
fortably accommodate the collapsed sac and its nerve structures. If the dura 
is blended with the erector spinas mass it will be impossible to obtain a suf- 
ficient amount of dura to make a closure over the collapsed sac. In this type 
of case a spinal decompression should be done, leaving the dura adherent to 
the muscle, and using the dura and muscle flap as a protection over the col- 
lapsed sac. As a matter of fact spinal decompression should be .done on any 
of the cases if the redundant sac is so large that it precludes closure of the 
dura without serious en- 
croachment on the nerve 
structures. The remainder 
of the operation should 
be performed either by 
the method of Babcock or 
Frazier. 



Post-ope native . — T h e 
child should be placed on 
the abdomen, the foot of 
the bed being elevated in 
order to prevent any leak- 
age of cerebrospinal fluid. 
In spite of this precaution 
we had in two of our cases 




a Small temporary leak Fig. 7.— -Spina bifida associated with intussuscepted bowel 

through a defect in the posterior abdominal wall. 

Conclusions . — Cases of spinal and cranial defect do not require extensive 
repair to prevent recurrence. Operation should be performed early in life 
before ulceration of the sac has occurred and before there has been any 
decided increase in the size of the sac. We have satisfied ourselves that 
increase in the size of the sac, especially in meningomyelocele, causes degen- 
erative changes in the nerve elements because of traction and malnutrition. 
Cranial defects are due to unequal development of the cranial bones. 

fdydrocephalus associated with spina bifida precludes operation, but the 
possibility that hydrocephalus might develop after operation should not prove 
prohibitory. 

Paraplegia of the lower extremities, paralytic club feet, incontinence of 
urine and feces, and gross visceral defects also contraindicate operation. 


lasting for several days. 


Case Reports. — Case II. — D. C., female, age one month, referred to the DaCosta 
Clinic by Doctor Bauer. On admission a lumbar meningomyelocele was observed. 
X-ray examination : A spinal defect involving lower lumbar region was reported. On 
the date of admission there was some ulceration of the sac. The legs were flaccid — 
reflexes were absent. Neurological examination showed reaction of degeneration in both 
extremities. Hydrocephalus was not present. 

Iwo days after admission to the ward the sac collapsed. (Fig. I.) It will be seen 
trom this picture, taken one week after the collapse^that there has-been some restoration 
U1 Umction to the muscles of the right leg. This fact was borne out by examination of 
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the extremities. There was a return of muscle tone, and on irritation of the plantar 
fascia a slight movement of the right foot. Further examination disclosed a defect in 

arches 6-7-8-9-10 thoracic vertebrae. (Fig. 2.) 

Two weeks after the spontaneous rupture of the sac it was noticed that the head 
was beginning to enlarge. This increase in size was not very noticeable during the first 
week. The second and third weeks the head was decidedly enlarged. There was wide 
separation of alb the bones of the vault of the skull. (Fig. 3.) There was no return of the 
sac at this time or at any time up to the death of the child, six weeks after admission. 

This case teaches us because of the spontaneous rupture of the sac there was some 
restoration of function in the legs, therefore, the presence of the sac, either by reason of 
traction on the nerve" elements or fluid pressure on the nerve structures, causes a destruc- 


tive change to take place in the spinal cord, 
cauda equina or spinal nerve. Is it not more 
reasonable to arrest this process of nerve de- 
struction by early operation than to permit it 
to persist and cause irreparable damage ? 

This case also demonstrates the associa- 
tion of spina bifida occulta with true spina 
bifida; and lastly, the enormous increase in 
pressure manifested by the hydrocephalus 
(Fig- 3) did not cause a return of the sac 
which had not been surgically repaired. 

Case III. — H. C., female, eight weeks 
old. (Fig. 4.) Showing the presence of hydro- 
cephalus associated with meningomyelocele. 
This case was observed in the Clinic for 
three weeks, the lumbar sac did not increase 
in proportion to the size of the head. The 
presence of hydrocephalus contraindicates 
operation on the spina bifida. 



Fig. 10. — Skin and part of the cerebellum from 
cranial encephaloccle. 


Case IV. — M. B., male, age two months. At birth a sac was present about the size 
of an orange. One week after birth the sac collapsed. 

Figure 5, taken seven weeks after the spontaneous rupture shows no evidence of 
recurrence. The protrusion does not contain fluid, it is made up of thickened indurated 
skin. 


In this case the associated deformities of club feet, fibrous ankylosis of knees and 
prolapse of anal mucous membrane are present. (Fig. 6.) Three months after the dis- 
charge of the patient from the hospital, there was no evidence of recurrence of the sac. 
1 his child was not operated upon. 

Case V. — B. C., female, one week old, was seen by us on the service of Dr. P. B. 
Bland. (Fig. 7.) 

There was lumbo-sacral meningomyelocele present. In addition a defect in the 
lumbar muscles and the posterior part of the sigmoid. The mass protruding in the large 
bowel intussuscepted through the bowel and muscle defect. This mass was reducible. 
The child died one week after birth. No operation was done. 

Case VI. — M. Q., female, age three months. History No. P-11169. Transferred 
from the service of Doctor Bauer. 


X-ray examination disclosed a defective first lumbar vertebra. (Fig. 8.) On inspec- 
tion of the sac the zona medulovasculosa was present (Meningomyelocele). No deformi- 
ties of the extremities were present, no incontinence of urine or feces, no evidence of 
hydrocephalus. Operation. — Performed April 30, 1927, as described. Healing was by 
first intention. The child was discharged on May 30, 1927, in excellent condition. 
Progress.— Figure 9 shows appearance of back one month after operation. Report of 
January 24, 1928 (nine months after operation). There has been no evidence of 


839 


recur- 


THOMAS A. SHALLOW 


rence of deformity. She has not been sick a day. She is able to stand and walk a few 
steps without assistance. 

Case VII. — F. G., female, age two months. History No. O-4445. Referred from 
the service of Dr. P. B. Bland on November 10, 1925. At birth there was noticed a 
swelling in the occipital region to the right of the midline. The sac increased on crying, 
was translucent to light. It was partially reducible and was about the size of a duck- 
egg. Operation was performed November 12, 1925, by excision of the sac. The dura 
did not form any part of the sac but was adherent to the margin of the bone. The 



Fig. 11. — Occipital enceplialocele. 


arachnoid was closed by a continuous catgut stitch. The defect in the bone would 
admit the tip of the index finger. It was to the right of the midline, between the 
foramen magnum and occipital protuberance. I believe the opening was the result of 
delayed development of the occipital bone on the right side. The opening was closed 
by fascia in which the periosteum adjacent to the opening was included in the bite of 
the needle. Four sutures were required to close the opening. The scalp was closed 
without drainage. 

Progress. — Patient made an uninterrupted recovery. Sutures were removed from 
the scalp on the eighth day. Patient was discharged from the hospital, December 31, 
1925. Report from the child’s mother January 16, 1928 (child two years and four 
months of age). There has been no sign of return of the lump. She is bright, happy and 
normal in every way. 

Case VIII. — R. M., female, age two months. History No. P-4162. Referred to 
the Clinic by Doctor Bauer, November 23, 1926. There was a large sac to the left of the 
midline in the occipital region. The sac was not reducible, it increased in size when 
the child cried and it was not translucent to light. A distinct pulsation was present. 
A diagnosis of encephalocele was made. Operation December 4, 1926. — An incision was 
made encircling the base of the sac through the sound skin. The neck of the sac was 
exposed by careful dissection. The left lobe of the cerebellum was partially prolapsed 
through a defect in the occipital bone. The skin flap was reflected backward and sep- 
arated from part of the cerebellum. At the fundus of the sac, the brain was so adherent, 

I resected part of the cerebellum with the skin cap. (Fig. 10.) Bleeding was controlled 
without difficulty. The bone defect was covered with a fascial flap, the sutures passing 
through the periosteum at the margin of the bony defect. The scalp was closed without 
drainage. 
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April 17, 1926. — A syringomyelocele was found. The nerve structures which included 
the lower portion of the spinal cord, in the centre of which there was a distinct sac, 
the remainder of the cord was stretched over the sac. The cord with the pia arachnoid 
were dissected from the skin. The dura surrounded the neck of the sac. The sac 
collapsed. Because of the redundant membranes and elongated nerve structures, it was 
impossible to close the dura. A spinal decompression was performed. 

Progress. — There was some leakage of cerebrospinal fluid for several days after 
the operation. One month after the operation the child stood up in his crib. Report 
of January, 1928, there is no recurrence of the sac. A definite pulsation can be felt at 
the site of the old defect (spinal decompression). He is able to stand and walks with 



Fig. 13. — One month after closure of syringomyelocele. 

assistance ; he had control of his bowels, except when he has diarrhoea, but not of his 
bladder at night. He is bright and intelligent. There is no evidence of hydrocephalus. 

Case XII. — Helen S., female, age five months. History No. O-1246. At birth a 
sac was present at the third lumbar vertebra. The outer surface showed the zona 
medulovasculosa ; it was not ulcerated nor was there any evidence of infection. Opera- 
tion — September 9, 1925, by excision of the cutaneous cap, the replacement of cord and 
zona medulovasculosa in the spinal canal, closure of the dura, which encircle the neck 
of the sac, utilizing all of the dura present to form a wide covering for the cord and 
membranes, at the site of the defect. The muscles were closed by the Frazier method. 

Progress. — Child made an uneventful recovery. Discharged from the hospital, Octo- 
ber 1, 1925. We have not been able to trace this case since her discharge. Figure 13 
shows closure after operation. 

Case XIII. — E. J., male, two months of age. History No. M-3253, admitted Octo- 
ber 25, 1923. X-ray examination showed a defect of 2-3-4-$ lumbar vertebra, a large 
meningomyelocele was present. Operation October 28, 1923. — Patient died eight hours 
after operation; cause of death, operative shock. 

Case XIV. — M. N., female, age two months. History No. M-3531, admitted Octo- 
ber 17, 1923. Diagnosis, meningomyelocele, lumbar region. Operation October 20, 
1923. Under ether anasthesia, excision of cutaneous cap, replacement of zona medulo- 
vasculosa, arachnoid and nerve structures in spinal canal. Closure of the dura. 

Progress. — Patient reacted from the anaesthetic. No evidence of operative shock. 
Third day developed temperature 100, pulse 120. From third to eighteenth day the 
child showed progressive signs of meningitis. She died on the eighteenth day from 
septic meningitis. 

Case XV. — L. S., male, age six months. History No. P-607. Admitted to the 
hospital, June 15, 1926. Diagnosis, meningomyolocele of the lumbo-sacral region. Oper- 
ated on June 29, 1926, and died the same day ; cause of death, operative shock. 
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HEART INJURIES — WITH SUTURE 


Cask Retort.— Melvin Jones, aged five years, was admitted to the Children’s Hos- 
pital about 2 i\m. on September 20, 1925, with a history of having run into or fallen 
upon a pair of scissors at about 12.30 r.M. 

At the time of admission, he was in profound shock, had a marked pallor, some 
cyanosis, the extremities being cold and clammy, and the body bathed in cold sweat. 
The pulse was hardly perceptible, and there was a puncture wound in the fourth left 
costal interspace, about one inch from the edge of the sternum. The left chest was 
hyper-resonant, particularly over the cardiac area, to beyond the left nipple line. The 
heart sounds could not be heard, and there was bronchial breathing over the cardiac area. 

The child was given normal salt solution by hypodermoclysis, immediately, and 
about sixteen minims of fibrogen, following which the pulse picked up slightly. 

An X-ray made at this time showed the heart normal in size and position; the lung 
field entirely clear. There was no evidence of pneumothorax. The lung was in no way 
retracted, and there was no evidence of fluid. 

At about 3.40 p.m., under ethylene-oxygen anaesthesia, an incision was made through 
the superficial tissues over the third rib, from the costo-chondral junction to the chondro- 
sternal junction. A similar incision was made above the fifth rib, and the flap of skin 
and muscle was turned laterally. The third and fourth ribs were cut through at the 
costo-chondral and chondro-sternal junctions, the third and fifth intercostal muscles 
being sectioned transversely and at the sternum, and the entire flap was turned laterally. 
Following the control of hemorrhage from the internal mammary artery, the pericar- 
dium was opened transversely, releasing a large blood clot, and some free blood, from 
the pericardium. (It is interesting to note that on opening the chest the pericardium 
had dropped away from the thoracic wall.) The heart, as well as the pericardium and 
superficial tissues, showed a small puncture, one-quarter inch in length, extending longi- 
tudinally on the anterior surface of the left ventricle about one and one-half inches above 
the apex, from which, on contraction, a stream of blood was ejected about sixteen to 
eighteen inches. This wound was closed with two interrupted silk sutures, following 
which the pericardium was closed, and the superficial tissues were sutured without 
drainage. During the closure, high pressure was exerted by the anaesthetist with his 
closed anaesthesia for the purpose of dilating the collapsed lung caused by pleural injury. 
A large flat dressing was applied over the wound, and an adhesive dressing applied to 
the left chest. At the conclusion of the operation, the pulse was quite perceptible and 
of good force. A transfusion of whole blood was not easily done, but about a hundred 
c.c. of blood, which could not be infused, was given per rectum. 

• The day following the operation, the patient was greatly improved in every way. 
He was seen in consultation with Doctor Wall before leaving the hospital, who reported 
the chest examination normal except for slight bulging in the lower left chest anteriorly ; 
a diffuse, poorly defined apex beat, one and one-quarter inches below the nipple; and 
a slight decrease in the intensity of the respiratory sounds in the left chest. The con- 
valescence was steadily progressive up to the time of his discharge from the hospital, 
October 29, 1925. 

On December 7, 1927, Dr. Thomas S. Lee, of Washington, very kindly consented 
to give the child a thorough cardio-vascular examination, which showed the chest sym- 
metrical, except for the operative scar. Expansion was good and even on both sides ; 
no visible pulsation ; moderate epigastric pulsation when recumbent. The apex beat 
was barely palpable in the fifth intercostal space, within the midclavicular line. The 
size of the heart was normal, the telerontgenogram showing the transverse diameter of 
the heart to be 8 cm., and that of the chest 19^ cm. The aortic arch was not enlarged. 
There were no murmurs or other signs of pericarditis or endocarditis. The myocardium 
was in satisfactory condition, as was shown by the quality of the cardiac tones, the 
normal response to moderate exercise tests, and the normal electro-cardiogram. The 
heart rate, sitting, was 100, the patient being somewhat nervous under examination. 
There was a moderate degree of sinus arrhythmia, which is of no clinical significance 
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PRIMARY HYPERNEPHROMA OF THE LIVER 

under low power magnification, as well as the detailed appearance of the cells under high 
power, seems identical with that of hypernephroma. Study of the individual cells reveals 
no pigment. Mitoses seem absent. There are no structures resembling bile ducts. 
Microscopical Diagnosis. — Hypernephroma. Figures 3, 4, 5 , 6, 7 - 

SYNOPSIS OF HISTORIES OF REPORTED CASES 

i. A. Pepere. 1902. Female patient admitted to hospital in grave condition, pleurisy, 
evening fever, rapidly increasing ascites, which on paracentesis showed a hemorrhagic 
character. Liver showed en- 
largement with irregularity of 
its surface. Clinical diag- 
nosis — malignant neoplasm 
of liver, probably sarcoma. 

Autopsy: The surface of the 
liver was rendered unequal 
by many yellowish-white 
nodules of neoplastic appear- 
ance, the left lobe being 
entirely transformed into a 
neoplastic mass. Spleen, kid- 
neys, adrenals, pancreas, 
uterus, ovaries, peritoneum, 
retroperitoneal and mesenteric 
glands negative for evidence 
of tumor. The lungs were 
studded with yellowish-gray 
nodules the size of a pea. No further metastases found. Histologic examination showed 
the tumor to be hypkNq^hroma. Pepere calls attention to this case as the first one of 
primary hepatic tumor ah^"g^ from aberrant rests of the suprarenal capsule to be described. 

'2. B. de Vecchi. 1904." -.Lemale, age twenty-nine, died of puerperal sepsis. A rou- 
tine autopsy was done, during the course of which a “walnut-sized” tumor was found in 
the right lobe of the liver above the suprarenal impression. The tumor was entirely sur- 
rounded by liver tissue. There was no definite capsule as the boundary was formed by 
a fusion of the coverings of different lobules of the liver, the adjacent liver cells being 
atrophied and compressed. There were no further lobules in the liver or elsewhere. 
Microscopical examination showed hypernephroma. The literature of the subject is 
reviewed and the view expressed that suprarenal inclusions are probably carried to the 
liver by the circulation. 

3. M. Donati. 1905. Female, age thirty -six, with history of movable tumor in right 
half of abdomen for six months. The tumor had recently become sensitive and painful, 
and at time of admission to hospital patient had high fever and presented a sensitive 
mass movable with liver on respiration. Operation, with tentative diagnosis of suppura- 
tive cholecystitis, revealed a tumor of the right lobe of the liver which was removed 
after placing an elastic ligature around its base. It weighed 370 grams and was covered 
with a layer of liver tissue 1.2 to 1 cm. thick. The patient recovered. Microscopical 
examination revealed hypernephroma. The author is inclined to agree with Pepere’s 
theory that the inclusions are carried to the liver by the circulation. 

4. M. Hirschler. 1912. The author gives abstracts of cases of hypernephroma of 
the liver by Schmorl, Kaufman, Pepere and de Vecchi, all autopsy findings, and which 
he says are the only cases in human beings described in the literature. His own case 
was in a man of fifty-two dying of diabetes and tuberculosis. The liver tumor had 
caused no symptoms during life and had not been diagnosed. It occupied almost half of 
the right lobe of the liver and was almost the size of a “child’s head,” being n cm. in 
53 8 33 . 
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CYSTIC LYMPHANGIOMA OF THE GREATER OMENTUM 

nels become obstructed and dilated, though it is conceivable that many, 
because of their tumorous nature, are blind and become cystic on this account. 
It is our opinion that while stasis does occur in these growths, it is secondary 
to the real tumorous nature. 

The fluid of these cysts varies in color from water clear to dark brown, 
and may be of a thin watery to a thick pasty consistency. It is alkaline in 
reaction, and coagulates on boiling because of its high globulin and albumin 
content. The sediment shows fatty endothelial cells and cholesterol crystals, 
though Godel 10 described the presence of many lymphocytes. No mucin 
is present in the fluid. The chylous cysts contain a milky fluid which 
Henschen showed had much in common with chyle on chemical analysis. 
Undoubtedly lymph seems to be of primary importance in the formation of 
the fluid content of these cysts, and variations of the cyst fluid from normal 
lymph are due to factors such as filtration, diffusion, secretory activity of the 
cyst wall endothelium and degeneration. 

This report deals with endothelial lined; cysts and excludes all epithelial 
lined cysts of the greater omentum which may result from embryonic 
inclusions. 

CONCLUSIONS 

Another case of cystic lymph tumor of the greater omentum is added to 
the small number of cases already recorded in the literature. We believe that 
cystic lymphangiomas are true blastomas arising in the greater omentum from 
undifferentiated mesenchyme which is capable of producing lymphatic vessels 
by proliferation of lymphangioblasts. Many of these newly formed lymphatic 
vessels become enlarged and cystic, due to the blocking of the outlets and 
possibly because they are blind vessels. Some of the original lymphatic ves- 
sels are also obstructed and show secondary changes such as dilatation and 
proliferation of the endothelium. We believe that the preformed lymphatics 
are not involved in the tumor growth. 
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PRIMARY HYPERNEPHROMA OF THE LIVER 



Fig. 6 . — Low power microphotograph. 


close to the free border of the liver. Closure with suture. Patient recovered. Micro- 
scopical diagnosis : hypernephroma. Embryological explanation is discussed as is also the 
theories of Wilson, Growitz and Stoerch regarding hypernephroma. 

9. L. Cirio. 1922. Autopsy report of twenty-eight-year-old man dying after explora- 
tory laparotomy for abdomi- 
nal tumor. Nodular tumor of 
the size of the “head of a 
fetus” attached to the free 
border of the liver to the left 
of the gall-bladder which had 
devoloped outside the liver 
toward the transverse mesoco- 
lon and the hepatoduodenal 
ligament. Many nodes scat- 
tered irregularly in the liver 
which showed the same ap- 
pearance as the chief tumor. 

There were no new growths 
in any of the other organs ; 
the suprarenal bodies were 
flattened and intensely pig- 
mented. The nodes were as 
a rule encapsulated, the liver 
tissue around the tumor was 
compressed but with no signs 
of new growth of the liver tissue itself. Where the capsule was lacking there was no 
boundary between the liver tissue and tumor tissue, the cells of which showed an active 

tendency to proliferation. 
Microscopical diagnosis: 
primary tumor of the liver 
derived from inclusions of 
suprarenal cortex. 

10 . L. Williams. 1923. 
Female, age sixty-eight, with 
a history of acute pain in 
abdomen two years previous 
to admission to hospital, at 
which time a mass was dis- 
covered in the right side of 
the abdomen, apparently in 
the region of the kidney. At 
time of admission neuritis of 
right side of chest and right 
shoulder, difficulty in breath- 
ing and a sense of fulness in 
epigastrium were noted. The 
liver was palpably enlarged 
and the mass below and be- 
hind the liver appeared to be 
about the same size as on pre- 
vious examination. Explora- 
tory operation by Dr. Carl B. 

Davis. Liver found to be studded with tumor nodules, one of which was removed. Micro- 
scopical examination disclosed a hypernephroma. The patient lived seven months and 
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Fig. 7. — High power microphotograph. 
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autopsy revealed a primary hypernephroma of the liver with extension and nietastases in 
the remainder of the organ. The tumor tissue was found limited entirely to the liver, no 
nietastases being found outside this viscus. 
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REMOTE RESULTS OF BILIARY SURGERY * 

By F. Gregory Connell, M.D. 

or Oshkosh, Wis. 

Our knowledge of disease processes has been broadened by a study of 
so-called “ Inaugural symptoms ” (the monument left to us by the late 
Sir James Mackenzie), likewise by experiences met with in the recently popu- 
larized Periodic Examination of the Apparently Healthy, but definite concrete 
information relative to the value of certain lines of treatment, or manage- 
ment, call for: I. Information as to the natural history of untreated disease. 
2. Knowledge as to the immediate result of treatment: (a) Relief of symp- 
toms, (b) mortality. 3. Knowledge as to the remote result of treatment, 
(a) Permanent cure, (b) return of symptoms. 

1. The natural history of untreated disease has been given very little 
serious consideration : but with social services extending from our hospitals 
to industries, life insurance companies, schools and communities, accurate 
information will be forthcoming. 

2. The immediate result strikes one in the face, is dramatic, has been 
given much attention ; with the mortality rate assuming the most important 
aspect and relief of symptoms being often mistaken for cure. 

3. Remote results, in contrast, are prosaic, many times are not enquired 
into and frequently too much, usually on the favorable side, is taken for 
granted; they have been given comparatively little serious study; but, of 
late, are causing interest which is a natural corollary to the enthusiasm with 
which the beginnings of disease are being searched for. 

In my personal records from 1910 to 1920 I find 336 cases of biliary 
tract disease of which 150 were not operated upon and 186 were treated 
surgically. Of those surgically treated, 33, are dead ; in 54 the result is 
unknown, leaving 99 cases in which we are familiar with the post-operative 
history. 

Of the 33 deaths, 4 deaths were remote and unrelated, 2.1 per cent.; 
12 deaths were secondary (three months or more after operation), 6.4 per 
cent.) ; 17 deaths were primary, 9.1 per cent.; total, 33 deaths, 17.6 per cent. 

Of . the 17 primary deaths, two followed simple exploratory incisions for 
malignant disease of the liver; subtracting these two cases leaves 184 cases 
with 15 primary deaths, that is 8 per cent. 

The causes of the 15 primary deaths were recorded as peritonitis, 3; 
sepsis, 1 ; sepsis and jaundice, 2 ; acute hemorrhagic pancreatitis, 1 ; kidney 
stone, 1; nephritis, 1; pneumonia, 2; myocarditis, 4; usually not due to 
method of operating or presence or absence of calculi and will not be con- 
sidered under this title. 


* Read before the Western Surgical Association, December 9, 1927. 
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The 12 secondary deaths were: Cancer of stomach, 3; colon, 2; kidney 
hypernephroma, r ; myocarditis, 3. 

The 4 remote, or unrelated, deaths were : myocarditis, 1 ; pulmonary tuber- 
culosis, 1 ; cerebral hemorrhage, 1 ; railroad accident, 1. 

It is of interest to note that of the 33 deaths, carcinoma was a factor in 
15 instances (stomach 5, liver 5, colon 2, pancreas 2, kidney 1). 

It is to the question of remote results, permanent cure or return of 
symptoms, rather than immediate results, relief of symptoms or death, that 
I would like to direct attention; no case in this discussion was operated on 
later than 1920, allowing a fair estimate as to really remote results. 

Of these 99 cases with known result, 40 (40.4 per cent.) had a return of 
symptoms but subsequent developments showed in 15 cases the symptoms sub- 
sided spontaneously, and in seven relief followed secondary operations. 
Deducting these 22 leaves in the last analysis iS of the 99 cases with a return 
of symptoms, 18. 1 per cent. 

Classified according to the presence or absence of calculi one finds: 

Calculous 69, with 33 return of symptoms (47.S per cent.). 

Cholecystostomies 45, with 25 return of symptoms (55.5 per cent.). 

Cholecystectomies 24, with 8 return of symptoms ( 33V} per cent.). 

Non-calculous 30, with 7 return of symptoms (23.3 per cent.). 

Cholecystostomies 22, with 5 return of symptoms (22.7 per cent.). 

Cholecystectomies 8, with 2 return of symptoms (25 per cent.). 

In the calculous cases the return of symptoms was 47.8 per cent., twice 
as high as in the non-calculous cases, 23.3 per cent.; this can probably be 
explained by the fact that the non-calculous case is frequently less compli- 
cated or perhaps an earlier phase of calculous disease, therefore more 
amenable to permanent cure after suitable treatment. Of course the proba- 
bility of mistaken diagnosis is much greater in the non-calculous than in the 
calculous type of the disease, if such errors could be excluded it would tend 
toward making the return of non-calculous cases smaller and emphasize the 
difference still more strongly. 

Considered from the point of view of the type of operation one finds: 

Cholecystostomies 67, with 30 return of symptoms (44.7 per cent.). 

Calculous cholecystostomies 45, with 25 return of symptoms (55.5 per cent.). 

Non-calculous cholecystostomies 22, with 5 return of symptoms (22.7 per cent.). 

Cholecystectomies 32, with 10 return of symptoms (31.2 per cent.) 

Calculous cholecystectomies 24, with 8 return of symptoms (33X3 per cent.). 

Non-calculous cholecystectomies 8, with 2 return of symptoms (25 per cent.). 

The 13 per cent, higher return of symptoms following cholecystostomy 
as compared to cholecystectomy may be due to the fact that cholecystostomy 
(during these years 1910-1920) was more often performed in the advanced 
complicated and usually calculous cases, the return being twice as frequent 
in calculous as non-calculous cases. While after cholecystectomy, in pre- 
sumably less complicated or earlier cases, the difference between the two types 
of disease is much less, only 8 per cent. 
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6. Primary operation, cholecystostomy, calculous. Second operation, 

cholecystectomy, calculous. 

7. Primary operation, cholecystectomy, calculous. Second operation, 

drainage of common duct, non-calculous, no obstruction. 

The symptoms persisted after second operation in four cases. 

1. Previous operation, cholecystostomy, calculous. Secondary operation, 
cholecystectomy, calculous. 

2. Previous operation, cholecystostomy, calculous. Second operation, 

cholecystectomy, calculous. 

3. Previous operation, cholecystostomy, calculous. Second operation, 

cholecystectomy, non-calculous, and drainage of common duct, non-calculous. 

4. Previous operation, cholecystostomy, non-calculous. Second operation, 
cholecystostomy, non-calculous. 

A review of the 14 secondary operations shows : 

Primary operation was calculous in 12 and non-calculous in 2. 

Primary operation was calculous and secondary operation non-calculous 
in 8: 1 common duct, death; 2 common duct, relief ; 1 primary cancer of gall- 
bladder, death; 1 cancer of stomach, cardia, death; 1 pancreatic cyst, drain 
relief; 2 cholecystectomies, relief. 

Primary operation was calculous and secondary operation calculous in 
4 cholecystectomies, 2 relief and 2 no relief. 

Primary operation was non-calculous and secondary non-calculous in 2: 
1 gastro-enterostomy and cholecystostomy and 1 cholecystostomy repeated, 
1 relief and 1 no relief. 

Primary operation was non-calculous in 2, and secondary calculous in 
none. 

Gall-bladder remains in 1 of 4 that were not relieved by second operation. 

Gall-bladder remains in 2 of 7 that were relieved by second operation. 

The 8 cases in which gall-stones were present at the primary operation 
and were absent at the secondary operation, in conjunction with numerous 
cases of this finding since 1920, calls attention to non-calculous intermittent 
biliary obstruction following cholecystectomy and the possible and probable 
influence of pancreatitis, hepatitis, duodenal ulcer or duodenitis and retro- 
peritoneal changes, as a cause of a return of symptoms. 

Consideration of the 15 cases with persisting symptoms shows that the 
gall-bladder remains in 7 and has been removed in 8. 

In 12 there were calculi, 6 cholecystostomies, and 6 cholecystectomies. 

In 3 there were no calculi, 1 cholecystectomy and 2 cholecystostomies. 

The symptoms complained of were “ dyspepsia, indigestion,” without 
colics in 4; with colics in xi. 

The designation “ neurotic ” and “ enteroptotic ” was applied to 4. 

Return of symptoms coincided with pregnancy in 1, cholecystostomy. 

In 2 cases of cholecystectomy for calculi, Wassermann was 4 plus. 

The appendix had- been removed in all of this group of cases and in 7 

cases pelvic operations had also been performed 
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There were 15 females of the following ages: 29-30, 1 ; 30-40, 4; 40 ~ 5 °» 
5; 50-60, 4; 60-70, 1. 

Definite conclusions may not be drawn from such a review of so small 
a number of cases, the possible errors are too numerous, for example : In the 
calculous cases there is always the possibility of overlooked stones and of 
coincident disease, while in the non-calculous cases the chance of mistaken 
diagnosis is greater and the existence of intercurrent disease is, of course, 
the same. 

Having demonstrated that unsatisfactory results, i.e., return of symptoms 
follow gall-bladder operation, drainage or removal for calculous or non- 
calculous cholecystitis, the next question is what is the cause? 

Among the many causes for return of symptoms one may mention : 
(1) Mistaken diagnosis; (2) surgical accidents; (3) incomplete operation; 
(4) coincident or resultant disease. 

1. Mistaken diagnoses Gall-bladder disease may be similated by a multi- 
tude of conditions, among the more common are the following: (a) Diseased 
appendix, not removed; (b) gastro-intestinal ulcer or malignancy; (c) Renal 
calculi or disease; (d) cardiac disease; (e) pulmonary disease; (f) lues or 
other nervous disease. 

(a) A diseased appendix is rarely overlooked or allowed to remain as a 
source of symptoms after gall-bladder operation; in this day of aggressive 
surgery one might say that even a normal appendix is rarely overlooked or 
allowed to remain. 

(b) Duodenal or gastric ulcers, small ones, on the posterior wall, or 
mucous erosions may certainly be overlooked, such ulcerations or malignan- 
cies are often coincident with biliai'y tract disease. ■ 

One must not be lured into a sense of false security by the gratifying 
discovery of gall-stones that confirms a pre-operative diagnosis.. The adja- 
cent viscera must be carefully examined as the coincidence of gall-stones with 
other disease is not uncommon. For example, in 1922 I made a diagnosis of 
gastric ulcer in a doctor of fifty-four years of age; he was soon operated 
upon, gall-stones were removed which was followed by a return of symptoms 
and in 1927 the patient died of cancer of the stomach. 

( c )> (d), and (e). The acute colic referred to the abdomen from the 
heart, angina pectoris ; lung, pneumonia ; kidney, renal colic ; is a well- 
recognized clinical phenomenon ; but it is not as' well recognized that chronic 
disease of these extra-abdominal viscera may likewise cause chronic or sub- 
acute pain or distress in the upper abdomen which may be misinterpreted as 
biliary tract disease. 

(f) Gastric crises of tabes is often overlooked as a cause of abdominal 
pain. In two of this series, gastric crises caused symptoms to persist- after 
removal of calculi and gall-bladder. 

Intercostal neuralgia has been recognized as a simulator of gall-bladder 
disease. 
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A frequent mistake is that in which the gall-bladder is normal, but is 
drained or removed under the impression that it is causing the symptoms. 

The teaching that “ gas on the stomach ” with qualitative food intolerance 
justifies the diagnosis of cholecystitis and cholecystectomy as treatment, won- 
derfully simplifies the practice of medicine, but calls for careful scrutiny of 
end results, before it can be accepted. 

Under the heading of mistaken diagnoses, one must consider the question, 
what constitutes a normal gall-bladder and how is it to be recognized ? Quite 
a question when one realizes that it has not been answered entirely satisfac- 
torily in connection with as accessible and visible a structure as the tonsil. 

A gall-bladder may be abnormal and produce no clinical symptoms and 
per contra, the symptoms of cholecystitis may exist with a normal gall- 
bladder. 

A gall-bladder may be normal to palpation and inspection, but show 
pathology after it is opened ; and the gall-bladder that seems normal to the 
naked eye may prove to be pathologic, under the microscope. 

Sterile bile does not necessarily mean normal gall-bladder wall. 

So it would seem in this matter of correct diagnosis that one is “ between 
the devil and the deep blue sea ”. I f one operates upon clinical symptoms 
only, with usual signs of pathology absent, one is in danger of performing an 
unnecessary, therefore harmful operation, removal of a normal gall- 
bladder. Or if one awaits the development of positive gross evidence of 
pathology in or around the gall-bladder, there is danger of intercurrent or 
resultant pathology in neighboring viscera having become established, with 
a consequent diminished chance of permanent cure. 

(2) Surgical accidents: Damage to liver, pancreas, duodenum or common 
duct are uncommon, but injury to common duct is perhaps more frequently 
undetected at time of operation. 

(3) Incomplete operation, stone remaining in ducts or portion of gall- 
bladder or cystic duct remaining, may of course cause a continuation or recur- 
rence of symptoms. 

Overlooked calculi or recurrence of calculi does not seem to be responsible 
for a large number of recurrences. For instance, Judd and Burden failed to 
find calculi in 24 secondary operations upon the common duct. In this 
series the common duct was explored in 3 of the secondary operations and no 
calculi were found. In 12 cases of primary operation for calculi, at 8 sec- 
ondary operations no calculi were found. 

It would seem reasonable to conclude that the most usual cause of return 
or continuation of symptoms after operation are the same factors that fre- 
quently cause a return or continuation of symptoms before operation, namely 
disease in viscera other than the gall-bladder. 

(4) Coincident or resultant disease : 

Extension of disease from the gall-bladder and the extrahepatic ducts 
to the intrahepatic ducts and the liver, with perhaps, biliary cirrhosis, is 
a logical sequence. Cirrhosis of the portal type may be coincidental. Acute 
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pancreatitis is often an extension of biliary tract disease, and the chronic 
type has been demonstrated as a sequence and may cause persistent symp- 
toms. In this series the pancreas was diseased in 42 cases (22.5 per cent.) 
in 4 carcinomas ; in 9 acute pancreatitis ; in 29 chronic pancreatitis, interstitial 
or lymphatic. Gastritis as evidenced by hypo- or achlorhydria is a recognized 
sequence of gall-bladder disease. So-called colitis is often a coincidence, if 
not a causative or resultant factor in biliary tract disease. The relationship 
between cholecystitis and myocarditis has been suspected as being a causal 
one. Gastric or duodenal ulcer or appendicitis are not infrequently coinci- 
dental with possible causative relationships. An infected gall-bladder may 
act as a focus of infection with the usual secondary manifestations. 

Post-operative adhesions are, of course, always present, but in rare 
instances they may cause crippling deformities that interfere with function 
in neighboring hollow viscera and thereby cause post-operative symptoms. 

In order to reduce the percentage of unsatisfactory results it must be 
recognized that surgery is a means to an end and not an end in itself. 
Cholecystostomy, cholecystectomy or choledochotomy may save life, but in 
many cases gall-stones are merely an incident in the course of cholecystitis 
and cholecystitis is often merely an incident in a biliary tract disease, that 
calls for medical management before and after drainage or removal of the 
gall-bladder; once again demonstrating the need of cooperation between the 
physician and the surgeon ; and that the surgeon, unless he degenerates into a 
mere technician, must be a physician who operates. 
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NON-PARASITIC CYSTS OF THE LIVER 1 

By Alexius McGlannan, AI.D. 

ok Baltimoiie, Mu. 

Cysts are an interesting group of tumors and a study of their origin opens 
an attractive field for speculation. One group of cysts is formed by the 
persistence of fetal structures. Inclusion of embryonic or adult cell groups 
produces certain types. Occlusion of ducts by faulty development or by fetal 
or extrauterine neoplastic or inflammatory processes explains the origin of 
others. Hemorrhage, especially that into parenchymatous organs or vascular 
tumors may result in cyst formation during the organization of the clot 
Obstruction of lymphatic channels or spaces leads to their cystic dilatation. 
Degeneration involving the tissues or the structure of solid tumors is respon- 
sible for cystic changes in various parts of the body. Certain types of 
neoplastic growths are cystic in their ordinary development. 

Parasitic cysts are special forms of reaction to invasion by certain organ- 
isms. The late Doctor Thompson in an address before the Southern Surgical 
Association in 1919 showed how cysts developing from embryonic inclusions 
or remnants may be carried far from the seat of their origin by the growth of 
the normal structures. 

Non-parasitic cysts of the liver may be single or multiple. Multiple cysts 
may be limited to the liver, or may be associated with cysts of the kidneys, 
the pancreas or other abdominal organs. In many cases patients suffering 
from this polycystic disease show external evidences of defects in develop- 
ment, such as cleft palate, polydactylism, meningocele, etc. 

The single cysts appear to be developed from aberrant bile ducts or to be 
cystic adenomata developed from the same source. The wall of these cysts is 
lined either entirely or in part by epithelium of the same type as that lining 
the normal bile ducts modified by the size of the cysts. 

Ordinarily there is no evidence of the formation of secreting epithelium. 
As a rule the cysts do not communicate with the biliary tract, and the contents 
rarely contain bile. Of sixty-three cases studied by J. F. X. Jones,- only four 
are reported to have contained fluid resembling biie. In one of these four the 
operator's diagnosis was congenital dilation of the gall-bladder and of the 
common duct. 

If these cysts are primarily cystic adenomata, secreting epithelium of an 
embryonic type at some time formed part of their structure. The duct chan- 
nels being imperfectly developed and closed, an accumulation of secretion 
takes place within the confines of the tumor, producing the cyst. 

1 Read before the Southern Surgical Association at Augusta, Ga., 1927. 

"Annals of Surgery, January, 1923, vol. Ixxvii, p. 68. 
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ABDOMINAL INCISIONS* 

THEIR MAKING AND CLOSURE 

By Irvine M. Boykin, M.D. 
of Philadelphia, Pa. 

Moynihan says: “ I do not think, though much has been written, it is 
adequately recognized that the steps in the making and in the repair of the 
abdominal wound are of the very greatest importance. I doubt if it is an 

exaggeration to say that the cir- 
cumstances connected with the 
incision are among the most im- 
portant in the whole range of 
abdominal surgery. For, if the 
incision be improperly made, by 
free division of muscle fibres 
and the wilful and unnecessary 
severing of nerve trunks, a 
weakened area is left in the belly 
wall, the result of which may be 
of even greater severity than the 
condition which first made opera- 
tion advisable. Too great care 
therefore cannot be exercised in 
the proper choice of a method of 
incision and of the means of its 
securest closure. It is a cardinal 
rule that there shall be no divi- 
sion of muscle fibres unless it is 
absolutely necessary for a suffi- 
cient exposure of the operation 
field ; muscle fibres are to be dis- 
placed or separated without injury 
Fig. i. Showing nerve supply of muscles of abdominal wall. tQ nerve supply, never tO be CUt." 

I have for some years past been interested in the defects of the abdominal 
wall, the result of operative incisions, and after observing a goodly number 
of cases from other clinics I am of the opinion that there is a general ten- 
dency to disregard this step in abdominal surgery. By observing a few simple 
rules it is possible to leave the abdominal wall as strong and free of defects 
as it was before operation. There are instances, more especially in cases of 
malignancy, when the operator is justified in sacrificing the structure of the 
abdominal wall in order to give sufficient exposure. But it is the usual case 
to which I refer and not these exceptions. 

* Read before the Philadelphia Academy of Surgery, October io, 1927. 
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The secretion of imperfect cells is not likely to be true bile. It accumulates 
under varying degrees of tension, and is subject to chemical changes during 
the period of accumulation and retention within the cyst cavity. Such physical 
and chemical action has a marked influence on the structure of the cyst wall, 
on the nature of its contents, and on the relations of the cavity to the adjacent 
normal liver. When a flow of bile occurred during the course of healing 
after marsupialization and drainage, as in the case reported by Maes , 3 the 
cysts all seem to have been large central ones, where the probability of rup- 
ture of a duct into the cavity could explain the flow of bile into the drainage 
tract. The changes mentioned above show the impracticability of determining 
the exact origin of these large solitary cysts by a study of the structure of the 
wall or the chemical composition of the contents. 

Multiple cysts of the liver may be the result of similar occlusion of aber- 
rant bile ducts. The diffuse involvement of the liver makes it unlikely that 
they are cystic adenomata. The association of multiple cysts of the pancreas 
may he explained by their similarity in origin, both organs developing from 
buds on the embryonic duodenum. 

It is more difficult to explain the frequent association of congenital poly- 
cystic disease of the kidney with multiple cysts of the liver. The most gen- 
erally accepted theory regarding the cause of the kidney disease attributes it 
to a developmental error in the fusion of the embryonic kidney, which leaves 
certain glomeruli and secreting tubules ununited to the corresponding excre- 
tory tubules. As the secretion collects in these occluded areas, cysts of various 
size and shape are formed. 

Except for the fact that multiple congenital defects are common, there is 
no reasonable explanation for the simultaneous occurrence of such a mishap in 
the embryonic kidney and the development of aberrant bile ducts in the liver. 

Carling and Hicks 4 believe that these polycystic lesions are formed from 
inclusion of isolated portions of the Wolffian body in the enteric buds forming 
the liver and pancreas and in that part of the intermediate cell mass in which 
the secreting portion of the kidney is developed. 

Most solitary cysts are found growing from the under surface of the 
liver, extending to the anterior border in the region of the gall-bladder 
fossa, i euscher ■’ states that the developmental anomaly producing liver cysts 
involves more especially the embryonic plexus like hepatic ducts at the hilum. 

A number of cases are reported in which the cyst occurred in the central 
areas of the liver, and presented on either the superior or inferior surface. 
Several cysts appeared as pedunculated tumors growing from the surface or 
margin of the liver. The central cysts usually are surrounded by a zone of 
fibrosed liver tissue. Atypical lobulation of the liver may be the result of 
pressure of a large cyst or may be an evidence of congenital malformation. 

The condition is more common in females, the proportion of incidence 

a American Journal of Surgery, March, 1924, vol. xxxviii, p. 68. 

4 British Journal of Surgery, October, 1925, vol. xiii, p. 238. 

5 Archives of Pathology and Laboratory Medicine, April, 1927, vol. iii, p. 706. 
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between the sexes being about 4 to I. Most of the patients are between forty 
and sixty years of age, although there are eases reported occurring in new- 
born children and in septuagenarians. External violence is mentioned in a 
few cases as a possible cause, but no proof is offered to show that trauma 
is a factor in the production of the cyst. 

Clinically, solitary non-parasitic cysts of the liver have no signs or symp- 
toms sufficiently characteristic to make a pre-operative diagnosis certain. They 
have been found when the abdomen was opened for exploration, or for the 
relief of symptoms interpreted as chronic cholecystitis, hydronephrosis, mesen- 
teric cyst, ovarian cyst, tuberculous peritonitis and other lesions. When the 
diagnosis has been made as in the three cases from the Mayo Clinic included 
in Jones’ report, they were large cysts recognized as tumors growing from 
the liver. 

Many of these cysts grow in the neighborhood of the gall-bladder fossa 
and give rise to pressure on the gall-bladder or the extra-hepatic ducts. This 
pressure may explain the jaundice occasionally met with in connection with 
the cysts. It is probably responsible for the symptoms like those of chole- 
cystitis which are so often noted, and may be the cause of the coincident 
evidences of chronic inflammation found in the gall-bladder and ducts. 

Examination by means of the X-ray may show the relation of the abdom- 
inal tumor to the liver, and thereby aid in the differentiation from ovarian 
and other cysts. Calcareous deposits are more common in parasitic cysts, 
but Sharkey 0 reports such areas in the thin wall of a solitary cyst. The 
shadow of such spots might help in this differentiation. Pneumoperitoneum 
should make this examination more accurate in its results. 

When the physical examination and the history suggest a solitary cyst of 
the liver, further investigation should be made regarding the probability of 
echinococcus infection as its cause. 

At operation it is necessary to distinguish the simple cyst from the parasitic 
one, and from cystic dilatation or diverticulum of the extra-hepatic bile ducts. 
The last-mentioned lesion is recognized by its anatomical relations and is 
treated by making an anastomosis between the dilated duct and the gastro- 
intestinal tract. The typical hydatid cyst has a laminated outer capsule or 
adventitia and an inner membrane which carries the daughter cysts, while 
the simple cyst has a thin single wall. 

Solitary cysts are treated by excision, complete or partial, or by drainage 
with or without marsupialization. 

The following is an abstract of the record of a 2)ersonal case of solitary 
non-parasitic cyst of the liver. 

Case Report. — 8-47974. The patient, a white matron, age thirty, was admitted to 
the Mercy Hospital, May 10, 1926, with a diagnosis of chronic choleci’Stitis. The diag- 
nosis was made by her physician, Dr. Wilbur Pearce, and I concurred in its correctness. 
For more than a year she had suffered from recurrent attacks of pain in the upper right 
quadrant of the abdomen. The pain radiated to the back and to the right shoulder. With 

a Trans. London Patholog. Soc., 1882, vol. xxxiii, p. 168. 
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each attack there was vomiting, and more or less indigestion was present between them. 
There was no history of jaundice. Since the last attack, ten days before admission, an 
indefinite but apparently smooth rounded mass could be felt at the margin of the liver 
and was taken to be a distended gall-bladder. This area was tender and there was some 
muscle spasm present. 

At operation we found a cystic tumor growing from the lower surface of the liver 
and extending a short distance beyond its anterior margin. The tumor was thin-walled, 
lobulated and sausage-shaped, about 9 inches in its long and 2^4 in its transverse diameter. 
The omentum was adherent to it at several points. The cyst was situated just to the left 
of the gall-bladder, but was not attached to this organ or to its ducts. There were no 
evidences of disease of the bile tract. 

Aspiration drew out about 700 c.c. of clear straw-colored fluid which did not stain 
the gauze packs. After the cyst was empty we found that part of the wall was so inti- 
mately blended with the liver substance that no line of separation could be discovered. 
For this reason the greater portion of the wall was excised, leaving a sufficient amount 
to suture into a narrow tube, the inner side of which included the attachment to the liver. 
This tube was packed with iodoform gauze and brought up to, but not sutured to the 
peritoneum. The abdominal wall was closed around the protruding pack. 

The patient recovered without any complications. A small amount of fluid which 
scarcely stained the dressings drained out for the first week. The iodoform pack was 
gradually removed, the last part coming out on the tenth day. The wound then healed 
and the patient was discharged from the hospital twenty-seven days after the operation. 
She has had no recurrence of abdominal symptoms and is considered cured. 

Section of the cyst wall shows fibrous tissue containing many large new blood-vessels, 
a certain number of bile ducts and an area of liver cells which are entirely surrounded 
by fibrous tissue and do not appear to connect with any of the ducts. 
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PHLEGMONOUS GASTRITIS 

OF BACILLUS /EROGENES CAPSULATUS (b. WELCHIl) ORIGIN 

Bv John J. Morton, M.D. 
and 

Samuel J. Stabins, M.D. 
of Rochester, N. Y. 

FHOM T11K IIKI’AIITMENT OF 8D11GEIIV, IJNIVK11SITY OF HOCIIEHTEK HC1IOOI. OF MEDICINE AND DENTISTRY 

Phlegmonous gastritis is in itself of sufficient rarity to always excite 
comment. The occurrence of the bacillus amogenes capsulatus as the probable 
etiologic agent or at least as the most prominent factor in the picture has 
led us to report the following observation. 

Case Report.- — A rather thin, sallow looking hut otherwise healthy man, seventy- 
two years, had been running an elevator until two clays ago, October 23, 1927. At 
that time he noticed slight discomfort in the stomach but attributed this to overeating. 
The trouble persisted, however, and at 11 a.m. on October 25 while working was seized 
with a sudden, severe but not sharply localized pain in the upper part of the abdomen. 
ITe was obliged to stop work and was admitted to the Emergency Division. There 
was no vomiting, although slight nausea was present. On examination, the abdomen was 
soft. The bowels had moved normally during the morning before the pain came on. 
He was not considered to be in serious condition and was not seen again till 3 p.m. when 
he was admitted to the medical service for further study. At 4 p.m. it was apparent 
that the patient was suffering with a very severe pain in the epigastrium. His tem- 
perature was 37-8° C., the pulse rate was 92 and the respirations were 20. General 
examination showed moderate arteriosclerosis; a few rales at the base of the left lung, 
a blood pressure of 165 systolic and xoo diastolic; and a normal heart. The abdomen 
showed the scars of two hernia operations with a slight defect still present on the right. 
There was acute tenderness over the entire abdomen and a board-like rigidity. The 
dulness of the liver was at the costal margin at the start of the examination but fifteen 
minutes later there was tympany replacing the dull area. The count of the white blood- 
cells showed 17,300. The only point of importance in his past history was two attacks 
of previous abdominal discomfort never accurately' diagnosed. - In one of these attacks 
he was in bed six weeks. 

A diagnosis of acute perforated ulcer was made. Exploratory operation was carried 
out under nitrous oxide anaesthesia. Upon opening the peritoneum a fluid with greenish 
undigested food particles was encountered and a few bubbles of gas escaped. A per- 
foration 1 cm. in diameter was found on the anterior surface of the duodenum just 
beyond the pylorus. A few recent adhesions were also present. A noil-indurated ulcer 
was excised by the Heineke-Mikulicz procedure and closure was made without drainage. 
The patient did not react well to his anaesthesia and was in poor condition on leaving 
the operating room. His pulse was rapid and feeble ; his blood pressure had dropped 
to 100 systolic and 80 diastolic, and was fluctuating; and he was very pallid. He rallied 
under hypodermoclysis and rectal fluids and was in fairly good condition the next morn- 
ing. Culture of the fluid obtained from the peritoneum at operation showed no growth. 

He continued to improve slowly for five days till November 1, 1927, although he 
differed from the average perforated ulcer patient in repeatedly vomiting small amounts 
of “coffee ground” material and in running a pulse rate at 120 per minute. On November 
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MORTON AND STABINS 


which had been sutured in place. On stripping away the omentum a line of silk sutures 
with no obvious inflammation about them was exposed. The stomach did not present 
anything unusual from its external surface. The mucosa of the lower to cm. of the 
oesophagus was boggy, blood stained, and acutely inflamed. The stomach contained 
considerable brick-colored blood mixed with mucus and food material. The mucosa 
was thickened and oedematous ; it was dark reddish-brown in color ; it contained bright 
red extravasated blood and was studded with gas bubbles about the size of a pin head. 
The rugae were prominent on account of the infiltration with inflammatory exudate. The 
mucosa underlying the sutures was gray and necrotic over an area of 2 cm. No definite 
source of hemorrhage was found. Cultures were made from the underlying tissue. The 
stomach wall appeared to be about 1 cm. in thickness in contrast to the average. The 
entire stomach, lower 10 cm. of the oesophagus and upper 10 cm. of the duodenum 
was involved in the picture but no gas bubbles were present in the oesophagus or duo- 
denum. (Fig. 1.) The remainder of the gastro-intestinal tract was negative. There 
was no evidence of gas bacillus infection in any other portion of the body, indicating 
that this was a localized process and not part of a general terminal gas bacillus invasion. 
Aside from arteriosclerosis nothing else of importance was noted. 

Microscopic picture through the fundus of the stomach showed the mucosa diffusely 
infiltrated with mono and polymorphonuclear cells, the former predominating. The 
submucosa was approximately five times its usual thickness. There were occasional 
polymorphonuclear and lymphoid cells in both the submucosa and muscularis. The gas 
bubbles were present in the mucosa, muscularis mucosa and subtnucosa especially, but 
not in the muscularis or serosa, (Figs. 2 and 3.) Numerous bacteria were also noted in 
the submucosa, the predominating organism being a large, blunt, Gram-positive bacillus. 

Sections through the operative area at the pylorus showed that part of the mucosa 
was necrotic. The submucosa was not as greatly distended as in the fundus but con- 
tained many more pus cells. The muscularis was also acutely inflamed and partially 
destroyed by abscess formation. Both sections included thrombosed veins. Tbe micro- 
scopic picture of gas bacillus infection was not found in any other organ. 

Bacteriology . — Direct smears taken at post-mortem from the stomach wall after 
cutting through the mucosa showed numerous Gram-positive bacilli and in places chains 
of cocci. (Figs. 4 and 5.) Anaerobic culture in deep litmus milk showed acid reaction 
and stormy fermentation characteristic of B. Welchii. In deep meat broth there was a 
turbid growth with considerable gas production. The Bacteriological Department con- 
sidered that further tests were not necessary to establish the identity of the suspected 
organism so that serologic examination and animal inoculation were not carried out. 

This man at first clid not seem to react differently from the usual post- 
operative perforated ulcer patient. Recover)' was hot as rapid or as marked 
but it was thought that his age and general condition were responsible. Small 
quantities of “coffee ground” material were vomited daily post-operativelv 
so that hemorrhage from one of the gastric vessels was suspected. Clinical 
evidence of a severe blood loss was not obtained, however, and expectant 
treatment was accordingly adopted. The picture changed decidedly for the 
worse five days after the onset but enough signs were found in the chest to 
account for it.. At this time the condition was such as one finds in a severe 
toxaemia, and almost identical in retrospect with the rather common war 
toxaemia associated with gas gangrene. The accumulation of fluid in the 
stomach indicated a disturbed motor or- secretory function of this organ but 
the character of the vomitus gave no evidence of a bowel obstruction below. 
The invasion of the stomach by the Welch bacillus was not suspected clin- 
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Fig. 2. — Microphotograpli of section through the wall of the stomach. Fig. 3. — Higher magnification, (x 96.) The section consists mainly of 
(x 10.) The gas bubbles show very plainly in the mucosa, muscularis mucosa mucosa with contained air bubbles, 

and less well in the submucous layer through lack of contrast. The muscular ^ 

layers^ are not involved. A large thrombosed vein is present in the centre of 
the microphotograph. 
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ically although it probably occurred at least from twenty-four to thirty-six 
hours before death .and perhaps even earlier. The probable portal of entry 
was in the necrotic area about the suture line. The suture line itself was 
intact with no evidence of leakage or peritonitis. 

There is quite an extensive literature dealing with phlegmonous gastritis. 
Lawrence , 1 who has reviewed the subject thoroughly, says that up to the time 
of his report there were but two hundred and thirty-seven cases recorded. 
He added two other case reports. In summarizing the etiology, he found the 
streptococcus group to he the most common causative agents ; occasionally 
also staphylococci and rarely pneumococci were responsible. Sometimes one 
of these organisms occurred in a mixed infection with B. coli and B. subtilis. 
In no instance, as far as we are aware, has the B. icrogenes capsulatus played 
a role either as the primary cause or as a secondary invader. 

It seems rather strange, in view of the prevalence of the Welch bacillus 
as an inhabitant of the big bowel of man, that infection with this organism 
takes place so rarely. In the presence of trauma, ulcerations, surgical inter- 
ventions, etc., ample opportunity would be provided for invasion with this 
bacillus. Apparently usually the local conditions are not favorable for the 
lodgement or propagation of this organism even in the large intestine. Nor- 
mally the lower part of the small intestine contains a very active bacterial 
flora, whereas the stomach and upper intestine are relatively sterile. This 
was shown by Cushing and Livingood - in a careful study. It has only 
recently been demonstrated that under altered physiological or pathological 
conditions, invasion of the whole gastro-intestinal tract is possible (Meleney, 
Jobling and Berg :i ; MacNeal and Chace ' ; Gorke 7 ’). We have personally 
recovered B. Welchii repeatedly from high jejunostomy loops in patients 
suffering from obstruction or ileus due to any cause. 

The gastro-intestinal tract, however, is not entirely immune to the invasion 
and attack of the B. Welchii. Deutsch 0 reported a case of gas gangrene of the 
right arm with the portal of entry through the oral mucosa about an ulcerated 
tooth. The organism has also been recorded in various parts of the body 
(Greeley 7 ), who reports two cases of cholecystitis due to B. Welchii. Gould 
and Whitby 8 likewise reported a case of cholecystitis due to this organism. 
Mix 9 presented a very complicated picture of a persistent fecal fistula follow- 
ing appendectomy. He believed it to be due to B. Welchii. It was success- 
fully treated by withdrawal of carbohydrates. ; 

Typhoid fever has been complicated by Welch bacillus infection in nine 
instances according to Muller and Lincoln . 10 In one group there was no 
perforation but a general B. Welchii infection by invasion through the ulcers; 
in a second group there was a perforation of the ulcer and gas bacillus in the 
peritoneal exudate but no visceral involvement. Case VIII (Howard) comes 
the closest to duplicating ours because a gastric ulcer served as the probable 
portal of entry. 

In the pathological picture of phlegmonous gastritis the process appears 
to be chiefly limited to the submucosa. In our case, the gas bubbles indicate 
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a marked submucosal involvement but the mucosa also shows much damage. 
The muscular coats which one would presume to be especially susceptible, 
seem to have escaped entirely. 

The gastric tissues show large numbers of bacilli with the morphological 
characteristics of B. Welchii. In the region of the gangrenous patch there 
were numerous chains of streptococci as well. We believe that these organ- 
isms represent the secondary invaders in this case and that the pre- 
dominant element in the production of this phlegmonous gastritis was the 
Welch bacillus. 
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It does not seem necessary to go into the detailed anatomy of the abdomi- 
nal wall for we are all familiar with it, but let us consider briefly the struc- 
tures which concern us most in the making of an incision. Namely, the 
muscles, the blood-vessels and the nerves. 

The muscles of the abdomen, the three oblique and the rectus on either 
side have various functions: support of the abdominal viscera, accessory to 
respiration, aiding in defecation, micturition, and parturition, flexion and 
rotation of the pelvis and trunk. It 
is evident then that injury to any of 
these muscles brings about a disabil- 
ity which may involve one or all of 
these functions. The oblique muscles 
should not be cut across but split in 
the direction of their fibres. This 
preserves the nerve supply and does 
the least injury to the blood-vessels. 

The recti muscles may be cut across 
without serious damage if properly 
repaired afterward. It is seldom 
necessary to cut these muscles as 
they can be retracted outwardly or 
inwardly as the case may be. If 
these muscles are split in the direc- 
tion of their fibres that portion mesial 
to the incision will atrophy, its nerve 
supply having been destroyed. 

Assmays investigation proved this to 
be true and I have confirmed his find- 
ings. In 3 cases previously operated at 
other clinics I found at reoperation 
that mesial portion had disappeared 
and was replaced by fibrous tissue. 

The main source of blood supply to the abdominal wall is from the lower 
intercostal arteries, the superior epigastric, the deep epigastric and the deep 
circumflex iliac. The anastomosis is so free that to cut any of them does not 
bring serious result, but the injury may lead to infection owing to a lessened 
blood supply. 

The motor nerves (Fig. i) are of the greatest importance. They are 
eight in number — sixth to twelfth thoracic inclusive, the iliohypogastric and 
the ilioinguinal. The thoracic nerves are the ones most commonly injured. 
They run downward and inward between the internal oblique and transver- 
salis muscles, giving off branches to the oblique muscles and terminating in 
the rectus muscle on its posterior surface near the outer border. It can 
readily be seen that any incision running across these nerves will sever them. 



Fig. 2. — Right paramedian epigastric incision , rectus 
retracted outwardly. 



LATE RESULTS IN PERFORATED GASTRO-DUODENAL ULCERS * 

By Richard Lewisohn, M.D. 
of New York, N. Y. 

FROM TUB SURGICAL SERVICE OP DR. A. A. BERG, MOUNT SINAI HOSPITAL 

Many articles have been written during the last ten years on the subject of 
late results following surgical treatment of chronic gastro-duodenal ulcers. 
On the other hand comparatively few papers have been published on the late 
results in perforated gastro-duodenal ulcers. 

Eliot published in 1912 a very thorough study of immediate and late results 
following acute perforations of gastro-duodenal ulcers. However, most of 
the papers written on the subject of acute perforations confine themselves to a 
discussion of various surgical procedures and an investigation of the oper- 
ative mortality. 

It is stated very often as a positive fact that an acute perforation always 
leads to a -complete healing of the ulcer with a formation of a simple scar. 
How this process of healing occurs does not seem to be quite clear to most 
authors. The acute perforation usually takes place in the centre of the ulcer. 
Although the perforation is only pin-point in size, the ulcer-area often varies 
from the size of a dime to that of a quarter. In the majority of cases the 
sutures which close the perforation have to be inserted in the area of acute 
inflammation. In spite of the fact that the inflamed area is not excised, most 
authors assume that a spontaneous process of complete healing follows an 
acute perforation. 

One of the well-known procedures in the surgical treatment of chronic 
gastro-duodenal ulcers is based on the assumption that a spontaneous cure fol- 
lows an acute perforation. Thus, the perforation is artificially produced by a 
cautery and the opening closed by sutures. 

It seemed advisable to study the late results following acute perforation of 
gastro-duodenal ulcers with the same care which we used in the study of gas- 
tro-jejunal ulcers following gastro-enterostomy. The latter investigation 
brought to light the interesting fact that, at least in our material, gastro- 
jejunal ulcers occurred in 34 per cent, of the cases, with 18 per cent, proven by 
re-operation. The marked difference between this high figure and the usually 
accepted incidence of gastro-jejunal ulcers (about 5 per cent.) was explained 
by the fact that we studied our group very thoroughly in the follow-up clinic 
and did not rely on questionnaires, letters, etc. 

In this paper I would like to present our conclusions as to permanent cures 
following the suture of acute perforated gastro-duodenal ulcers. 

Stenbuck in a recent paper reviewed the operative causes of mortality fol- 
lowing operations for perforated gastric and duodenal ulcers at Mount Sinai 

* Read before the New York Surgical Society, February 22, 1928. 
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Hospital from 1915 to 1925. The mortality was 31 per cent, (twenty-seven 
deaths among eighty-eight cases). 

With his kind permission I have used the same material with the object of 
getting some definite data as to end-results following operations for perforated 
gastro-duodenal ulcers. 

In compiling these statistical data the same principles were employed as in 
the previous investigation on gastro- jejunal ulcers. Only those patients were 
included in this review who presented themselves personally in our follow-up 
clinic where we were able to study them carefully. As stated above, the only 
safe follow-up system for tabulating end-results is a thorough personal exam- 
ination of the patient, with correlation of the X-ray findings and test-meals 
whenever these investigations are deemed important. 

Thirty-three patients operated between 1915 and 1925 on the Surgical 
Services of Mount Sinai Hospital presented themselves in our return clinic 
for reexamination. Years of operation are given in Table I. 


Table I. 

Distribution oj Cases 1915-1925. 


Year 

Number of 
cases 

IQI ^ 

5 

4 

0 

1916 

IQ 1 7 

1918 

2 

IQIQ 

2 

IQ20 

3 

IQ 2 I 


1 022 


IQ23 

1024. 

3 

102^ 

2 




Twenty patients have been perfectly well and free from any gastric symp- 
toms since the closure of the perforation. The perforation was located either 
at the pylorus or in the duodenum in eighteen cases. An exact differentiation 
between pyloric or duodenal ulcer is often impossible in acute perforations, as 
the inflammatory process makes the landmarks (for instance the pyloric vein) 
practically invisible. 

In two cases the perforation was situated near the reentrant angle. 

In ten cases the operation consisted in simple' closure of the perforation. 
In the other ten cases a gastro-enterostomy had been added, with or without 
pyloric exclusion (Berg’s method). In six of these cases a Murphy button had 
been employed, which Was used extensively on this service up to 1920. 

Thorough X-ray examinations were performed in a considerable number 
of this group for two reasons: (1) We feel that in a follow-up clinic radiog- 
raphy ought to be employed freely, as this method gives us a very clear picture 
of the function of the stomach. (size, emptying time, etc.), and (2). We were 
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Table II. 

Follozv-up Notes in 13 Cases of Perforated Gastro-duodenal Ulcers with Recurrent 

Symptoms. 


Case 

Year 

Name 

Location of ulcer. 
Operation 

Subsequent course 

I 

1916 

M.W. 

Duodenal. Suture 

1927: Epigastric distress. Sour eructations. 
X-ray examination shows recurrent ulcer. 

2 

1916 

F.R. 

Duodenal. Suture 

1927: Sour eructations, pains. X-ray examina- 
tion shows irregular bulb. 

3 

1917 

J.T. 

Duodenal. Suture. 
Gastro-enterostomy 

1927: Pains, belching, blood in stool. X-ray 
examination shows: gastro-enterostomy nor- 
mal; nothing going through pylorus. Diag- 
nosis: recurrent ulcer. 

4 

1919 

S.K. 

Duodenal. Suture 

1920: Re-perforation, walled off by liver. 
Suture of perforation, gastro-enterostomy. 

1921: May: Gastro-jejunal ulcer. Disconnec- 
tion of stoma. Ulcer excised. Jejunum 
closed. New gastro-enterostomy. 

1921: December: Large recurrent gastro- 
jejunal ulcer. Jejunostomy. 

1927: Patient still suffering. Does not want 
another operation (subtotal gastrectomy.) 

5 

1920 

C.E. 

Pyloric. Suture. 
Gastro-enterostomy 

1921: Gastro-jejunal ulcer. Excision of ulcer. 
Disconnection of stoma. 

1924: Partial gastrectomy for ulcer in posterior 
wall of duodenum with perforation into pan- 
creas. 

1927: Patient has clinical and radiographic evi- 
dences of recurrent gastro-jejunal ulcer. 

6 

1920 

L.S. 

Pyloric. Suture 

1927: Patient felt well until 1922. Recurrent 
attacks once or twice a year. X-ray exami- 
nation shows a niche and a constriction in the 
duodenum. 

7 

■ 

A.R. 

Pyloric. Suture 

1927 : Patient has a 27-year-old history of ulcer. 
Symptoms still persisting. X-ray examina- 
tion shows an irregular bulb and 1/5 residue 
after 6 hours. 

8 

1923 

M.D. 

Pyloric. Suture 

1927: 3 marked recurrences since operation, 2 
in 1924, 1 in 1926. Patient is just recovering 
from 4th recurrence. X-ray examination 
shows a marked deformity of the duodenal 
bulb and hypermotility of the stomach. 

9 

1923 

A.D. 

Duodenal. Suture 

1927: Sour eructations, pain, occasional vomit- 
ing. X-ray examination shows irregular bulb. 

10 



Duodenal. Suture 

1927: Patient has typical symptoms of recur- 
rent duodenal ulcer. Refused X-ray exami- 
nation. 

1 1 

1924 

E.F. 

Duodenal. Suture 

1925 : Subtotal gastrectomy for recurrent duo- 
denal ulcers. Findings: one ulcer at site of 
old perforation, another ulcer on posterior 
wall of duodenum, adherent to pancreas. 

1927: Perfectly well. 
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PERFORATED GASTRO-DUODENAL ULCERS 
Taiu.e II . — Continued 

Notes ft. Coses ../ IWlorolal Cosln, -.loo.lenol Uleers mlh Recun-en, 

Symptoms. 



Year 

Name 

Location of ulcer. 

Case 

Operation 

12 

1924 

J.II. 

Pyloric. Suture 

I i 

I 9 2 5 

P.K. 

Gastric at reentrant 


angle. Suture 


Subsequent course 


i 9 2 7 : Patient felt well for 3 mo ^ ths - M Sed 
^then symptoms have recurred. Marked 
fumtrer pain. Patient uses tube every day 
and S drams about one quart from stomach. 
X-ray examination shows marked retention. 


clo"ed gastric ulcer. Ulcer at posterior wall 
of duodenum, perforated into pancreas. 

1927: Perfectly well. 
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left many patients in a much worse condition than they had been before 
the operation. 

Kreuter, Schwarz, Bruett, Paul and others have published fairly large 
series of cases showing that, even in the presence of a peritonitis, subtotal gas- 
trectomy does not increase the mortality, if the patient is operated not later 
than 6 to 12 hours after the perforation has occurred. 

We are not prepared at present to adopt this procedure in the presence of 
an extensive infection of the peritoneal cavity. After all, partial or subtotal 
gastrectomy is an operation of considerable magnitude. In spite of favorable 
statistics advocating this procedure we feel at the present time that the 
mortality might be increased materially, if partial or subtotal gastrectomy 
would be adopted as a routine procedure in acute perforations of gastro-duo- 
denal ulcers. 

Idowever, it may be advisable to attempt a radical cure in cases which come 
to operation very early and where the infection has not spread beyond the 
immediate neighborhood of the ulcer. 

Furthermore every patient who has been subjected to the conservative pro- 
cedure should be watched carefully in the follow-up clinic. If the patient still 
has marked symptoms six to eight months following the operation he should 
be subjected to a partial or subtotal gastrectomy. 

Thanks are due Doctors Beer, Berg, Elsberg, Lilienthal and Moschcowitz 
for their kind permission to study patients operated by members of the sur- 
gical staff on their services. 
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Fig. i. — A segment of intestine lias been excised. The purse- 
string sutures have been placed. The tivo Halsted clamps at the 
tntimesenteric borders are holding together the cut ends of the 
purse-strings. 



Fig. 2. — Same as Fig. i with ends of intestine abutting. 
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Horine had a very in- 
genious method of loosen- 
ing a purse-string suture. 
He placed a free hand 
string of linen thread be- 
tween the gut and the first 
knot of the purse-string 
suture, and another be- 
tween the first and second 
knots. With the pull- 
ing of the two releasing 
strings, the knots of the 
purse-string sutures were 
loosened. 

Fraser and Dott of 
Edinburgh and Webster 
of Peking then developed 
independently what the 
writer thinks is the best 
and safest method for 
aseptic end-to-end anas- 
tomosis of intestine. Both 
methods called for a spe- 
cially devised knife which 
was threaded onto the 
purse-string ligature, and 
which cut it upon comple- 
tion of the anastomosis. 
The specially devised 
knife, Fraser and Dott 
named “the ligature guil- 
lotine” and Webster “the 
revolving tubular knife.” 

The latest significant 
contribution to the meth- 
ods of aseptic end-to- 
end anastomosis was 
made by Scarff of Balti- 
more. He closed the ends 
of intestine by crushing 
them, no purse-string be- 
ing employed. Scarff’s 
method is undoubtedly 
the easiest and simplest, 



ASEPTIC END-TO-END INTESTINAL ANASTOMOSIS 


it the ends can he relied 
upon not to open at a crit- 
ical moment. 

The writer does not 
claim entire originality 
for his technic, which 
is largely based upon 
the methods of Webster. 
Fraser and Dott. It dif- 
fers from theirs, however, 
in the important respect 
that no specially devised 
instruments are needed. 
Thus the operation can be 
carried out in any small 
hospital and at any time 
when there is need of such 
a drastic measure as par- 
tial excision of the 
intestine. 

Technic . — The abdo- 
men is opened in the usual 
manner and the desired 
segment of intestine deliv- 
ered outside the wound. 
The two points of section 
having been decided upon, 
the mesentery is detached 
to about one centime- 
tre beyond these points. 
Haemostasis is carefully 
secured by ties or transfix- 
ing sutures. Two straight 
Kocher clamps are then 
applied to each end of the 
segment to be excised. 
Excision is done by elec- 
tric cautery between 
clamps. The clamps hold- 
ing the ends of intestine 
are further “cooked” by 
the cautery for 15-20 sec- 
onds. Beginning from the 
mesenteric border of one 



Ki«. 5. — Koelicr clamps removed and the purse-string sutures 
tightened. The ends are now blind. The Iialsted clamps are still 
holding the cut ends of the purse-strings. 



x 


p IG< (3 # — All mattress sutures tied. The blind ends are in per- 
fect apposition except at the point where the two Halsted clamps 
protrude. 
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end, a median silk purse- 
string suture is placed 
close to the clamp. The 
suture is intended to catch 
the submucous layer, but 
without entering the lu- 
men of the intestine. The 
segment of the purse- 
string suture as it appears 
at the anti-mesenteric 


X 


Img. 7* Halsted clamps removed. Rcenforcement sutures are 
being applied. 



Fig. 8.— Specimens removed from experimental dogs. A, Right 
*****-£ completion of anastomosis. B, One week after operation 
C, Two weeks D, Three weeks. E, Four weeks. F, Five weeks 
G, Six weeks. 


border is then picked up 
and cut. The cut ends 
are immediately clamped 
together by an ordinary 
straight hasmostat (Hal- 
sted) so that the purse- 
string effect is still intact. 
The other end is similarly 
treated. (See Fig. I.) 

The two Kocher clamps 
axe then brought into ap- 
position (Fig. 2) and a 
row of medium silk mat- 
tress sutures are properly 
placed, first on one side 
and then on the other. 
These sutures are also 
placed through the submu- 
cous layers, and as close 
to the purse-string as pos- 
sible. Care must be exer- 


cised not to catch the 



Fig. 9. Microphotograph of section 1— 10 showing the diaphragm. 
Immediately after anastomosis. 
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purse-string in the plac- 
ing of mattress sutures. 
(Figs. 3 and 4.) As the 
assistant releases the 
Kocher clamp, the opera- 
tor steadily tightens the 
purse-string and ties a 
double knot at the mesen- 
teric border. The knots 
are cut short. (Fig. 5.) 

The two blind stumps 
are then held in intimate 
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ation, and all had uneventful post-operative histories. At periods varying from 
a week to six weeks, these dogs were again operated for excision of the speci- 
mens. No peritonitis was found and only slight adhesion in two dogs at the 
site of anastomosis. All specimens are patent. The double diaphragms had 
sloughed off, even in the one-week specimen. The silk purse-string sutures 
are seen in the one-week and two-week specimens working their way out into 
the intestinal lumen. After three weeks, the healing process was found to be 
complete. (Fig. 8.) 

Summary . — A simple method of aseptic end-to-end anastomosis of intes- 
tine requiring no special instruments is presented. 

This method has been used successfully twelve times on dogs. 

N.B. My thanks are due to Mrs. E. B. A. Macmillan who gave valuable 
suggestions in the preparation of this paper and to Mr. Pu Chang-hai who 
made the drawings. 
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CLYDE A. ROEDER 


tions for the purulent appendix and the even higher mortality rate following 
all operations for intestinal obstruction. Twenty out of this series were due 
to the purulent appendix and one to an infected right Fallopian tube. The 
one fatality was quite likely due to the fact that I applied surgical relief too 
late. In this series, the youngest patient was an infant two years old and 
the oldest, a man in the seventies. The histories in all were, singularly, quite 
similar, excepting in the one case with the acute salpingitis which had not been 



Fig. i. — Dilated ileum joined lo tlie sigmoid with a Murpfiy button. 
Note the string attached to the distal portion of the button. 


operated upon previously 
to the operation for the 
relief of the acute obstruc- 
tion of the small intestine. 
In the twenty cases of 
acute post-operative ob- 
truction of the terminal 
ileum due to appendiceal 
and peritoneal sepsis, the 
left side of the abdomen 
first showed distention, 
with cramp-like pains, 
starting forty-eight, sev- 
enty-two, and up to 144 
hours following the opera- 
tion. As the distention 
increased, more frequent 
vomiting and signs of de- 
hydration followed. The 
relatively low temperature 
and the lack of rigidity on 
the left side all pointed 
against an advancing peri- 
tonitis. The pulse rate in- 
creased rapidly, but the 
already elevated tempera- 
ture did not corollate and 


the leucocyte count never proved of any value. In my experience leucocytosis 
generally accompanies an acute intestinal obstruction in its early stages. It is 
needless to state that satisfactory evacuation of the bowels per rectum was 
absent, particularly the failure to pass gas. The clinical picture is generally 
easily recognized after the first experience. When once recognized, the appli- 
cation of immediate surgical therapy should not be delayed, since the patient 
has two highly fatal lesions — peritonitis and intestinal obstruction, the latter 
always fatal if not relieved.' 

In the first case of my series of twenty-one, I made an exploratory incision 
through the left rectus in a field well away from the area of previous opera- 
tion. In every case following I used the same procedure and was very 
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much impressed, in most instances, with the almost total absence of purulent 
fluid in the left side of the abdomen. The terminal ileum was always found 
greatly dilated down to an area in the right pelvis where a plastic exudate 
was found sharply kinking and constricting the terminal portion. The most 
distal portion of the dilated ileum was joined to the sigmoid in each instance 
and in only two cases, as far as I have been able to determine, did this anasto- 
mosis leave the function of the ileo-colonic tract disturbed. In the infant of 
two years, with acute purulent appendicitis, a troublesome diarrhoea in spells 
kept up for at least one year after the operation. I was unable to trace this 
patient after that. In the female with acute salpingitis, an arthritis developed 
about one year after the operation, which may or may not have been due to 
ileal absorption of colonic, contents. 

The main objection to this operation is the possibility of a circling of ileal 
contents through the colon after the patient has completely recovered; such 
as occurs sometimes following the ileo-sigmoidostomy of Arbuthnot Lane for 
colonic stasis. One might well bring up the point that a jejiinostomy is more 
satisfactory, and 1 have no inclination to dispute the relative merits of this 
procedure as compared with a direct ileostomy. 

In two instances I used a suture technic for the anastomosis, both cases 
being recognized early and the time element, under local anaesthesia, was not 
quite so important as in the remaining nineteen cases. In the first three 
patients operated upon, a Murphy button was used and was passed via the 
rectum in a few days. In the fourth case the button passed onward into the 
distal ileum, becoming obstructed at the point where the small intestine was 
constricted by the inflammatory exudate. It was necessary for me to remove 
this button two months later through a mid-abdominal incision. In the sixth 
case the button became lodged in the terminal ileum as in the fourth, but 
about six weeks later worked its way through the obstructed area in the 
ileum, finally being passed by rectum. With this experience in the fourth and 
sixth cases, I decided to attach a heavy silk or linen cord to the distal half 
of the button in order to obtain, if possible, traction sufficient to compel the 
movement of the button in the desired direction. Since adopting this method, 
each button has, in varying lengths of time, passed into the sigmoid. 
In about half of the instances the cord protruded through the anal canal 
where additional traction was easily applied. I have used the button with 
a string attached in an adult following a resection of the small intestine with 
satisfactory results. 

I again wish to state that I feel that suture anastomoses are more desirable 
than the use of mechanical appliances ; but when the patient is desperately ill 
with an acute obstruction of the small intestine following almost immediately 
upon an operation for purulent appendicitis and peritonitis, the most rapid 
method is desirable. With the button one can easily finish this operation in 
five to ten minutes, and with this modification, its use, with an emeigency 
ileo-sigmoidostomy, leaves very little inore to be desiied relative to the 
immediate results. 
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FIBROMATA OF THE MESENTERY 

Bv William Edgar Darnall, M.D. 
of Atlantic Citv, N. J. 

The early history of solid tumors of the mesentery is well recorded by Harris and 
Herzog, 0 who collected fifty-six cases from the literature up to 1897 and reported one 
of their own. Of the solid tumors of the mesentery fibromyomata seem to be the 
most rare. 

Greer 1 in 1911 reported a case and reviewed the literature for the last ninety years. 
He was able to find only thirty-two cases of mesenteric fibroids. . His article gives instruc- 
tive details of them all. His own and the thirtv-two others were of a fibromatous nature. 
Cysts of the mesentery, while not common are about four times more common than 
solid tumors. 

Bevan, 2 1918, removed a large tumor growing from the mesentery in the crecal 
region by clamping and cutting its broad pedicle, only to find, to his dismay, that in 
cutting away the tumor he had opened the ciecum and ileum, both of which were 
adherent to its under surface. He was compelled to carry out a resection of the damaged 
bowel. The tumor on examination proved to be a fibroma. Solomons s in the same 
\ear recorded a case which he described as fibrosarcoma. 

Judd and McVay 0 of the Mayo Clinic, 1920, reported a case of fibroma of the 
mesentery and brought the literature up to that date. . There have been few cases 
recorded since. 

Rawls 10 had a case in which there was a cavity in the tumor mass communicating 
with the small intestine by a fistula which had ulcerated through from the attached 
surface. The cavity was filled with foul smelling substance made up of food, blood 
dots, etc. He discounts the question of its origin being a diverticulitis, since the mass 
lay entirely within the leaves of the mesentery. The cavity was not mucous lined and 
the section showed fibroid tissue with few hlood-vessels. 

In the case of McCauley 11 the tumor and attached bowel was resected. The tumor 
in gross section resembled a uterine fibroid. It was so intimately related to the intes- 
'tinal wall that it appeared to have its origin in the bowel musculature. Kyle 12 reported 
a case which was very vascular and suggested sarcoma but proved to be simple fibroma. 
DeCourcy 13 reported a case and J. F. Baldwin 14 had a very interesting case in a colored 
woman, which weighed twenty-five pounds and which he claims to be the largest case 
of this kind on record. 

Always in the rare things in medicine there must be a considerable number 
of cases which occur but which are never reported and it seems a duty, there- 
fore, when one meets in his experience one of the rare cases to record it. The 
case submitted herewith brings the reported cases up to 41 in number. 

Case Report. — T. D., a young married colored woman of twenty-five years, mulatto 
in type with a practically negative family history and with no clinical history other 
than some of the infectious diseases of childhood and a few colds, noticed an enlargement 
of the abdomen. She has had some pain in the epigastrium, a dragging feeling and 
attacks of nausea and vomiting and she has lost weight. She has had no children or 
miscarriages, her menses appeared at the age of fourteen and have been regular, without 
pain and lasting about seven days. She does not suffer from leucorrhcea. Her pelvic 
organs are normal. There are no tumors, cysts, disease of the Fallopian tubes or ovaries. 
Her urine is acid specific gravity 1022 and without casts, but there are numerous pus 
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cells and some albumen. Her blood shows a negative Wassermann, 4,700,000 reds, 
11,800 whites, polvmorphonuclcars 68 per cent, and haemoglobin 90 per cent. Her appe- 
tite is good, bowels regular and she states that her general health has always been good. 

The abdomen was opened in a midline incision. The pelvic organs, stomach and 
upper abdomen showed nothing abnormal. There was a tumor mass measuring 21 x 18 
cm. lying between the leaves of the mesentery, of the ileum about ten cm. from the 
ilcoc.-ecal junction. There wore no adhesions, the tumor was movable, but presented on 
its surface numerous large dark veins. The tumor mass with about thirty inches of 
ileum was removed. An anastomosis of the ileum was done and the appendix removed. 
'Ihc patient went into shock and died about eight hours after the operation. 

Pathological report by Dr, Robert Kilduffc. — Specimen consists of a large mass 
measuring 21 x 18 cm., of fibrous tough consistency. There is attached to this and 
hugging it closely, thirty inches of small intestine. On section the mass is dense, firm 
and has a somewhat fatty appearance. Its shape is roughly globular. It has the general 
appearance of being encapsulated. A large portion of adherent omentum accompanies 
the specimen. Microscopically the histology is that of a fibroma in which there are a 
moderate number of small vessels which are more or less congested. There is no his- 
tological evidence of syphilis, tuberculosis, or malignancy. 

Quoting" from Jucld n : “The origin of mesenteric tumors offers many 
interesting hypotheses, hut has been very little discussed by any of the writers 
on tlie subject. Greer 4 states that fibromas develop in the connective tissue, 
grow slowly and rarely recur after complete removal. Royster c believes that 
all such tumors are of mesoblastic origin, solid or cystic and that the solid 
tumors may he either benign or malignant.” 

The other theory is that these tumors originate in the uterus as fibroids, 
become migratory in character and attach themselves to the mesentery. 
Benign migratory tumors rarely affect the essential circulation of the part 
to which they may become attached. Together with the fact that no other 
fibroid tumors were found in the uterus and that this tumor was confined 
between the leaves of the mesentery it is more probable that this tumor 
grew in situ. 

The diagnosis of mesenteric tumors is rarely made before the abdomen 
is opened and is impossible in most cases. The mortality is high. Vance 7 
reports a mortality of 46 per cent, where resection of the bowel was done 
and Begouin’s 1 mortality was 52 per cent. 
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LYMPHANGIOMA OF OMENTUM 
By William H. Fisher, M.D. 
of Toledo, Onro 

BURGEON TO BT. VINCEN‘T*B II09PITAI# 

Lymphangioma is a tumor composed of lymph-vessels; It is therefore 
an organoid structure consisting of endothelial cells and supporting connective 
tissue, both of which are involved in the neoplastic process. Lymph-nodules 
or foci of round cells are often present to complete the parallel with a 
lymphatic structure. 

The very early stages and exact origin of these tumors have not been 
demonstrated, and as Hedinger points out, they require differential diagnosis 
from a variety of other abdominal cysts. Their neoplastic nature seems 
assured since the walls contain cellular connective tissue, often much smooth 
muscle tissue, and lymph-follicles. After partial removal the remaining por- 
tion may rapidly increase in bulk. Along the edges of the growths, Sick 
found proliferating areas of cavernous lymphangioma. He assumes that they 
arise from misplaced and embryonal islands of connective tissue and lymph- 
vessels. In the omentum and mesentery of newborn cats and pigs, Ranvier 
has demonstrated such misplaced islands of tissue. 

In the origin of lymphangioma it must be assumed that there exists a 
local predisposition resulting from an embryogenic disturbance similar to 
that assumed for haemangioma. Of the nature of this disturbance nothing 
is definitely known, but the congenital origin of most lymphangiomas is a 
striking feature in their etiology. A partial isolation of a segment of lymph- 
vessels with imperfect development and retention of abnormal powers of 
growth may be supposed to exist. New formed lymph-vessels are also present 
in many benign and malignant tumors, especially with endothelioma 
and sarcoma . 1 

Adami in considering cavernous lymphangioma states that he finds exten- 
sive overgrowth, with fibrosis of the parts between the dilated lymph spaces. 
The conditions are all congenital, and we must conclude that there is obstruc- 
tion to onward flow of the contained fluid, due to some abnormal relationship 
of the different vessels. 

These cysts are lined with endothelium, containing clear lymph, and having 
fibroid walls. Many of the large cysts appear to be absolutely closed off, not 
communicating with their neighbors. We must suppose that, with increasing 
distention, there has been a valve-like closing of the channel of which they 
are a dilatation, that the endothelium has grown pari passu with the dilatation, 
and that this endothelium has secretory powers. The mere force of the 
lymph flow cannot explain such extreme development; we have to assume 
active excretion, which, indeed, is indicated by many other considerations 
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rest of abdominal cavity filled with a large, flaccid, fluctuating cyst. Pulse and tem- 
perature ranged around too. Examination of blood shows Kahn and Wassermann and 
repeated tests for filiaria Bancrofti were negative. Red 4,296,000; white 13,050; poly- 
morphonuclears 75 per cent.; lymphocytes 21 per cent.; mononuclears .2 per cent.; 
transitional 1 per cent. ; eosinophils 2 per cent. ; slight microcytosis noted. Exami- 
nation urine practically normal, except 2 + acetone. White blood-cells and mucus. 
Chyluria as well as chylorrhcea negative. 



Fig. 2. — Wall of large lymphatic cyst of omentum, lined by flattened endothelium, beneath which 
there is a zone of inflammatory fibroblastic tissue. Beneath this, in the omentum, are dilated lymph 
vessels. (Cystic lymphangioma.) 


Operation . — Under ether anaesthesia February 17, 1927, upper right rectus incision 
disclosed a large multilocular cyst, filling the abdominal cavity and attached to the 
hilus of the spleen, one-half of gastro-colic omentum and splenic flexure of colon. At this 
point rotation of one large and several smaller cysts had produced circulatory obstruction 
with resultant inflammation and hemorrhage in cyst cavities. The normal gastro-splenic 
omentum and one-half of the gastro-colic were replaced by a thickened dark, grayish, 
fibrous tissue. This tissue extended from over the right of the median line to the left in 
its entirety. One large cyst filled the entire upper and lower right Quadrant, the second 
largest the lower left, the third cyst with numerous smaller ones, radiating along the 
course of the blood-vessels had rotated at the splenic flexure of the colon and filled 
the upper left quadrant. This entire mass with its fluid contents weighed twelve pounds. 

The operation consisted in the 'complete extirpation of the cyst bearing omentum, 
dividing it longitudinally beyond the line of fibrosis of gastro-colic omentum, and dis- 
secting closely from the under surface of colon in its entirety -to the left. (Fig. 1.) The 
incision was closed without drainage. Convalescence was uneventful and patient dis- 
charged March 9, 1927. At present writing no evidence of recurrence and patient in 
perfect health. 
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Fig. 4. — A. Right paramedian epigastric incision, oblique. Used Fig. 5. — Transverse incision of G. G. Davis, 

for surgery of gall-bladder and bile-ducts. Splint sutures in place. Anterior sheath of rectus and aponeurosis of ex- 

Aponeurosis sutured. B. Splint sutures tied. ternal oblique split. Rectus retracted outwardly. 
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Funk reports cyst containing three gallons of fluid, fibrous tissue and 
endothelium. 15 

Pybus, case age four, football in size ; no epithelial layer, and peeled 
from omentum. 15 

Arzela, case three years old, cyst contained one and one-half litres of 
transparent fluid, and believes the cause is an anomaly of development of a 



Fig. 4. — Cavernous lymphatic vessels in omentum. “Cystic lymphangioma.” Lymph stasis. Slight 
inflammatory infiltration of omental adipose tissue. 


lymph gland in the sense of deficient proliferation of the mesenchyma which 
constitutes the septa, this deficiency substituting a cystic cavity with lymph 
contents for the lymph gland. 

Such a mechanism of development would explain the formation of cysts 
in all regions rich in lymphatics, viz. : congenital lymph gland cysts originating 
from lymph glands in their first period of development. 17 

Grausman and Jaffe “28” report, male forty-four, abdominal mass with 
pain. Many omental cysts lined with endothelium and supported by connec- 
tive tissue layer. 18 

They consider their case as a' “true blastoma from undifferentiated mesen- 
chyma, which is capable of producing lymphatic vessels by proliferation of 
lymphangio-blasts. 

“Many of these newly formed lymphatic vessels become enlarged and 
cystic, due to the blocking of the outlets and possibly because they are blind 

876 



LYMPHANGIOMA OF OMENTUM 


secondary changes such as dilatation and proliferation of the endothelium. 
They believe that the preformed lymphatics are not involved in the 
tumor growth.” 

Cow incuts . — The findings in this case show a primary true lymphan- 
gioma of the omentum. The direct cause of cystic development, a fibrosis 
of the gastro-colic and gastro-splenic omentum. What caused this fibrosis 
is indeterminate. 



Fic. 5. — Higher power photomicrograph of portion of wall of cystic lymph vessel in omentum, showing 
lymph content about the wall and endothelial lining. 


The history of case is negative except chronic infective tonsillitis. No 
abnormalities existed in the thorax that would have a bearing on this cystic 
development of omentum, such as tumors in the mediastinum, or obstruction 
of thoracic duct due to inflammations, thrombosis of the left brachiocephalic 
vein, or of tricuspid insufficiency, which would produce backward pressure 
of blood in the subclavian. 

While in doubt as to etiology, should this case be' dismissed as one of 
congenital origin, embryonic rests, malformations, or defects? 

Various structures of the body are affected by microorganisms of hema- 
togenous origin from different foci of infection. 

The effects produced are dependent upon the varying types of organisms 
of their virulency, of structures involved, and of the resistance of person. 

Connective tissue change is concomitant of infection. Chronic infective 
tonsillitis may involve any organ or structure in the human body. 
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The supposition arises in this case of the htematogenous origin from this 
foci of infection, the organism having a selective action upon the gastro-colic 
and gastro-splenic omentum ; at first inflammatory in character, the end result 
of which, the formation of dense fibrous tissue. This fibrosis then producing 
a stasis and obstruction of the lymph circulation in the omentum, and the 
consequent formation of three large, and many small, omental cysts. Pari 
passu with the increase of size and weight of the cysts, the pull and traction 
upon the inflamed gastro-colic and gastro-splenic omentum, tend to increase 
the development of fibrous tissue. 
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Tumors of the mesentery are rarely encountered. Julian L. Rawls, 1 in 
a search through medical reports, has found about two hundred cases of cystic 
tumors of the mesentery and one hundred cases of solid tumors, to which he 
adds two cases of his own, one being a tuberculosis of the csecum, and the 
other, a fibroma. Harris and Herzog 2 collected fifty-six cases of mesenteric 
tumor in 1S97. In 1905, Vance :1 collected twenty-eight cases which appeared 
in the literature of the preceding five years, H. G. Kyle 4 reported a case 
of fibroma of the mesentery in 1921 and, in searching the literature for the 
past ninety years, found report of only thirty-two tumors of like nature. 
Lipomas of the mesentery, according to B. A. Alton, 5 are the most common 
solid tumor of the mesentery. In 1918, Bevan 0 of Chicago reported a huge 
fibroma of the ileociecal junction. 

In a review of the literature since 1920, we have found reports of twenty- 
five cases of solid tumor of the mesentery. Of these, eight were definitely 
sarcomatous in nature, eight were lipomas and in nine cases the exact diag- 
nosis was not definitely stated. 

Lymphosarcoma is the most common type of malignant tumor occurring 
in the mesentery. It is a growth arising in the lymphoid tissue; it is some- 
what more restricted locally than is Hodgkin’s disease or pseudo-leukemia; 
it possesses greater invasive tendencies than either of these diseases but is 
without marked malignancy at least as indicated through the blood stream, 
according to Nelson. 7 Delafield and Prudden 8 state that the tumor consists 
primarily of lymphoblasts and agree with Ribbert, 9 the name should prop- 
erly be “lymphoblastoma.” These authors state that in the metastasizing 
lymphoblastoma characteristically follows the lymph channels, at first spread- 
ing along them from one lymph-node or follicle to the next, but finally 
invading the surrounding structures, until all are fused into one firm mass. 
It progresses from one region to another without ever becoming generalized 
as do leukemia or pseudo-leukemia. Metastasis by way of the blood stream 
is rare. In differential diagnosis it is stated that the lymphoblastoma may be 
distinguished from the large round-celled sarcoma by the lack of a proper 
stroma, its early limitations to the lymphatic system, the capillary size of 
its blood-vessels, the absence of hemorrhage, and its tendency to metastasize 
in organs ordinarily spared by malignant growths. 

Nelson 7 states that lymphosarcoma occurs in males twice as often as in 
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females; that it may occur from infancy to old age; that the differential 
diagnosis is extremely difficult and is rarely made, and that the prognosis is 
uniformly fatal. 

Case Report. — T. E. G., male, white, aged eight, admitted to the Children’s Hos- 
pital on March 5, 1927, showing a marked distention of the abdomen. The family and 
social history were negative. Three weeks previously the child, immediately after break- 
fast, was seized with an attack of vomiting, accompanied by abdominal cramps. Nothing 
could be ascertained upon physical examination, the vomiting being the only indication of 
abnormality. Six days after the attack the mother noticed some distention of the abdomen 
which increased daily. The bowels moved with laxatives. 

Physical Examination . — Showed an abdomen markedly distended, skin tense, and 
a few prominent veins over the upper part. Percussion revealed an area of tympany over 
the epigastrium, the remainder of the abdomen being dull. Dulness shifts slightly with 
change of position. No succussion sounds are heard and no fluid wave is noted. There 
was no rigidity. There was a small area of tenderness in the upper left cpiadrant. No 
masses were palpable or visible. On rectal examination there was the same feeling 
of tension that was noted over the abdomen. No tenderness on rectal examination, but a 
mass was felt high in the left side. X-ray of the chest showed a slight peribronchial 
infiltration. X-ray of the abdomen showed a possible mass, the size of an orange, to 
the left of the midline. The urine was negative. The blood picture showed: Red 
blood-cells, 3,000,000; htemoglobin, 70 per cent.; white blood-cells, 10,100. 

It was thought that the condition might be due to tuberculous peritonitis, but no 
pre-operative diagnosis was made, and the operation advised was frankly exploratory. 

A four-inch median vertical incision was made below the umbilicus. The peritoneum 
at the upper angle of the incision was thin, but it was quite thick below, suggesting 
tuberculosis. A small amount of free, odorless, fluid escaped (culture from this showed 
no growth). An enormous omentum was then delivered. It was thick, had a granular 
feel and was friable. With the omentum delivered a dumb-bell shaped mass was felt 
in the upper abdomen which proved to be a tumor of the mesentery, the size of an 
adult fist. The growth had extended to the wall of the small intestine above. No 
effort was made to resect, as the entire mesentery of the small intestine was shot full of 
similar small masses. A small piece of the parietal peritoneum was cut away for exam- 
ination, much of the omentum was removed and the wound was closed without drainage. 
The child was put to bed in poor condition, and died within an hour. The operation was 
classified as “Exploratory laparotomy for sarcoma of the mesentery, small intestine, 
and omentum.” This operative diagnosis was confirmed by the pathological findings 
which follow: 

Autopsy Report No. jS 6 j . — May 7, 1927, surgical service, Dr. Leslie L. Bigelow, 
pathologist, Dr. Ernest Scott. Upon opening the abdomen the omentum is immediately 
seen to be greatly increased in amount, and upon closer examination it is seen to consist 
of its usual thin membrane which is traversed by pale, apparently, cellular streaks ; these 
streaks or masses of cells are arranged in a somewhat definite network closely resembling 
the distribution of the normal fat over the omentum. Upon drawing the omentum for- 
ward it is found that not all of the omentum was at first visible but- a large quantity 
was tucked away in the lateral portion of the abdomen and in the pelvis. When the 
omentum is entirely assembled.it forms a large mass 20 x 25 cm. and is unusually friable. 
Upon examination the intestinal tract is found to be free and of normal appearance with 
the exception of one area in the jejunum, where there is a distinct nodule measuring 
3E> cm. in diameter, involving the larger portion of the intestinal wall ; immediately 
adjacent to this there is a second mass of equal size lying within the mesentery. Upon 
section the lumen- of the intestine is found not to be constricted and it is found that the 
tumor mass does not involve the mucous surface. • The tissues of the tumor are of uni- 
form pinkish color and slightly friable.- The mesenteric lymph-nodes are enlarged and 
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near the base of the mesentery there is a confluent mass of nodes. Upon section these 
nodes present the same pinkish color and are friable similar to that noted in the tumor 
attached to the intestines. The liver is of the usual size, but along its inferior margin 
there are several whitish nodules standing out somewhat- conspicuously from the liver 
substance and measuring 2 x 2^2 cm. in diameter. O11 section through one of these 
nodules it presents the same appearance and characteristics of the nodules in the mesen- 
tery. Upon removal of the liver examination of its surface reveals other and somewhat 
larger nodules imbedded in its substance, one of these masses of tumor tissue correspond- 
ing in size and shape to the gall-bladder, on section presents a yellowish discoloration 
resembling a bile-stained mucous membrane. The impression is gained that the gall- 
bladder has been so infiltrated by the tumor mass that its lumen has been almost 
completely obliterated and only a small portion of the bile-stained mucosa remains. 
Examination of the kidneys, adrenal glands, ureters and bladder fails to reveal any evi- 
dence of pathologic change, or of metastatic nodules. Examination of the spleen and 
pancreas also give completely negative results. Examination of the thorax is entirely 
negative. The anatomical diagnosis is sarcoma of the mesentery with metastasis in the 
omentum, the wall of the jejunum, the liver and the gall-bladder. 

Microscopic Examination . — The cell is typical of the lymphoblastic type. Many 
mitotic figures are present. There is a marked metastasis into the liver. The omentum 
is thoroughly infiltrated and the intestinal wall is involved in one area, the cells having- 
infiltrated to the submucous layer. There is a retroperitoneal infiltration adjacent to the 
attachment of the mesentery. 


DISCUSSION 

The mortality following operations for solid tumors of the mesentery, 
with or without resection of the intestine, is high. The prognosis of lympho- 
sarcoma is, according to Nelson 7 universally fatal. It is his belief that any 
surgical treatment is merely palliative. However, according to Bigelow and 
Forman, 10 early surgical removal of the .involved glands may be followed 
by recovery. It is their belief that when but one leaf of the mesentery is 
bulged and the intestinal wall is not involved, the- tumor mass may be 
enucleated without dangerous interference with the blood supply. If the 
tumor mass is more centrally placed, bulging both leaves of the mesentery, 
or if the intestine is adherent to the growth and involved in the process, 
resection should be done at once. Harris and Herzog, 2 Sawyer, Mathews, 
and others, report successful removal of mesentery sarcoma combined 
with enterectomy. 

The case here presented is the second encountered by one of us, the first 
being in July, 1919. This adds another to the short list of mesenteric sar- 
comata. It is regional in type, and has no history to which can be attached 
etiological significance. The case conforms to the established picture of 
regional lymphosarcoma. The size of the mesenteric tumor, as compared 
with other involved regions, leaves little doubt that the sarcoma arose in 
the mesentery. 
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Kulenkampff on himself. (Fig. 3.) It was by this means proven that the 
route was a safe one of approach to obtain an anaesthesia for the hand, fore- 
arm and arm. Previous attempts at plexus anaesthesia had been made by 
Hirschel, 3 his route of approach being through the axilla. There, too, the 
plexus is somewhat superficial and orientation to it gotten by the axillary 
artery; but the many disadvantages to this approach as well as its failure to 

anaesthetize many of the 
branches taking origin 
above the axilla, failed to 
secure for it any degree 
of popularity. Working 
on this supraclavicular 
route Perthes 1 attempted 
to simplify the technic by 
using a mild electric cur- 
rent to stimulate the plexus 
w hen the needle was 
thought to be in proper 
position, and thus give 
proof as to its location. 
Another modification of 
plexus anaesthesia came 
with Mulley’s 5 work. He 
selected a point about 
three fingers’ breadth 
above the clavicle as the 
entrance point for the nee- 
dle. It is made to enter 
p2 cm. posterior to the external jugular vein and from this point attempts to 
locate the plexus are made. But in this route the danger of injury to the apex 
of the lung and to the deeper structures of the neck are very great, as the 
protecting first rib is not utilized in this method. Hohmeier (i and Balitzky 7 
have devised an infra-clavicular route of approach. In this, technique the 
needle is entered cm. under the midpoint of the clavicle and passes upward 
and inward; after piercing the pectoralis major the plexus is encountered 
from 2 to 5 cm. further inward. Still another modification was that of 
Capelle 8 using the Hirschel technique as a basis. He injects 20 to 30 c.c. of 
novocain solution in the bicipital sulcus, depositing the solution around the 
artery. The foregoing is a brief review of the progress made in the work of 
plexus anaesthesia. 



Fin. 1. — A and A': a: subclavian vein; b: scalenus anticus 
muscle; c: subclavian artery; d: cords of brachial plexus as they 
cross 1 st rib; S: sternum; It: ist rib; n: needle. 


INDICATIONS 

Practically all conditions of the upper extremity which necessitate opera- 
tive procedures, lend themselves to plexus anaesthesia. As the needle in this 
type of anaesthesia does not enter the infected area, no concern need be felt 
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BRACHIAL PLEXUS ANAESTHESIA 


for spreading the infection if it is a pus case. In general, one can say that 
every injury of this region, whether mechanical or bacterial, is suited for 
plexus anaesthesia. It is especially valuable in the numerous hand and fore- 
arm injuries to which the diversified callings of the worker expose him, such 
as amputations, disarticulations and fractures. Operations on tendons and 
tendon sheaths offer a 
major field for the appli- 
cation of this method. In 
shoulder dislocations it 
is invaluable. As in 
local anaesthesia in gen- 
eral, a patient who stamps 
himself as unfit by his 
general reaction to the 
prel iminaries attending 
the actual anaesthesia, is 
best operated on under a 
general anaesthetic. In 
some minor operations 
of the hand or forearm 
where the type of injury 
is slight, it is not worth the time or energy to do a brachial block ; such cases 
are best treated either by a localized injection or under a general anaesthetic. 

TECHNIQUE 

A sine qua non to a proper technique is a clear mental picture of the rela- 
tion of the structures as they lie under the skin, and a keen sense of direction 
in which the needle is to be pointed; this is such, as if one wished to strike the 
tip (spinous process) of either the second or third dorsal vertebra. (Fig. 6.) 
The point of the needle’s entrance is over the midpoint of the clavicle, just 
external to the external jugular vein; the latter can definitely be brought into 
view by asking the patient to close his lips and pufif his cheeks. Finally 
came for decision the strength of solution to be used, and the possibility of 
injury to the nerve trunks by the penetrating needle. Both of these considera- 
tions could be definitely answered through the accumulated experience which 
this hospital has afforded. As to solution : a 2 per cent, novocain-adrenalin 
was found the most effective; and as for nerve trunk injury, at no time have 
any clinical signs of permanent nerve injury been found as a result of this 
type of anaesthesia. The kind of needle used has been of great importance. 
We have used one '35 mm. long and .5 mm. thick; occasionally one 45 mm. 
long and .6 mm. thickness has been found practical. The injection is best car- 
ried out with the patient in the sitting posture, an ordinary chair suffices. The 
arm on the side on which the plexus is to be anaesthetized lies quietly in the 
lap with the shoulder relaxed. (Figs. 4 and 5.) This position not only permits 
of an easy approach to the plexus, but maintains a certain degree of tension 
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BRACHIAL PLEXUS ANAESTHESIA 


control have demonstrated this condition. Fear of injury to the apex of 
the lung is not without its foundation. Capelle 8 reports' one of the first of 
such occurrences — an emphysema of the lungs, following penetration of the 
pleura and lung substance by the needle. Further such occurrences have been 
reported by Brunner, 10 Klauser, 11 and Siebert. 12 Kulenkampff has reported 
on the train of symptoms attendant on such an accident: dyspnoea, chest pain, 
sense of chest oppression and sometimes slight cyanosis. Permanent or partial 


damage to the plexus 
has also been reported 
by Borcher, 13 Haertel, 14 
Hirschler, 115 Keppler, 10 
Flesch - Thebesius. 17 
Haertel himself , however, 
considers the cause of this 
trouble not yet clearly de- 
fined. In this clinic we 
have never seen any seri- 
ous damage to the plexus 
resulting from this type 
of local anaesthesia. We 
have on occasions seen 



a c b 


Fig. 6. — The plexus ami related structures as seen from in front 
and above. Compare with Figure i. Note well the direction of the 
j entering needle, which, if long enough would strike the tip of the 
12nd and 3d dorsal vertebra:. 


irritation of the plexus due to the needle passing beneath the first rib and 
coming into contact with the pleura. At no time has damage to the lung been 
observed. One should be particularly careful of this complication in the 
emphysematous patient because in him the apex of the lung is, because of its 
distention, in nearer apposition to the plexus than is normal. Another thought 
to have in mind with these patients is that the inflated apex may also raise the 
level of the clavicle and in this manner cause the needle to take a false direction 


in seeking the plexus. Paralysis of the arm following a brachial block has 
never been met with in our experience. The involvement of' the sympathetic 
and phrenic nerves have already been discussed and are without significance. 
Nof infrequently patients will show a marked reaction following the injection 
of the solution, especially when the injection is made about the head or neck. 
The patient will show palpitation, marked pallor and restlessness. We believe 
this reaction to be due, not to the novocain, but to the adrenalin. The symp- 
toms are similar to those seen when adrenalin is given to a patient for an 
acute attack of asthma. While the omission of adrenalin slows the effective- 


ness of the anaesthetic, it dispels the fear and anxiety which this reaction 
arouses in some patients. At this hospital, 1000 brachial plexus anaesthesias 
have been given since 1911. It is felt that this is a fairly, large number on 
which to base an opinion as to the effectiveness of this procedure. 


SUMMARY AND CONCLUSIONS 


The supraclavicular method of plexus block is teachable and learnable. 
It eliminates pain from the arm, forearm and hand, and produces a motor 
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MELANOTIC TUMORS* 


NONMELANOTIC MELANO-EPITHELIOMAS AND THEIR RELATION 
TO THE MELANO-EPITHELIOMAS 

By Alec Horwitz, M.D. 
of Rochester, Minn. 

FELLOW IN SURGERY, TIIE MAYO FOUNDATION 


From a morphologic standpoint there are three main contentions relative 
to the origin of melanotic tumors : 

1. They arise from the epidermis. 

2. They are of mesodermal origin. 

3. They are specially characterized cells of mesodermal origin, so-called 
chromatophores. 

Ewing’s noncommittal view is tersely expressed : “Theoretical consid- 
erations favor the origin of all melanomas from the mesoblastic chromato- 
phore, while histology favors their origin from epithelial cells which have 
taken on pigmentary function.” 

More recently investigators have attempted to settle the controversy by 
study of the embryology, but again, they too differ in their conclusions. Acton 
in his embryologic studies on the tree frog concludes that in lower animals the 
melanoblasts form a large continuous sheet under the skin surface layer 
(primitive pigment sheet) which is closely related to the angioblasts of the 
cutaneous respiratory capillaries. 

Acton believes that the melanoblasts (which form pigment) are primarily 
in the dermis, and that processes from these cells envelop the basal cells of 
the rete malpighii, and the pigment diffuses between the cells into the intercel- 
lular bridges. He finally concludes that there are two types of cells involved 
in the melanotic tumors : ( 1 ) melanoblasts, giving rise to melanosarcoma, and 
(2) angioblasts (which with the melanoblasts form the benign moles) giving 
rise to malignant endotheliomas. 

Spencer is a strong protagonist of the epidermal origin of the melanotic 
tumors. His observations on the ink-sac of the sepia show that epithelial 
cells form melanin pigment. He further observed that in embryo frogs 
branched pigmented cells develop in the epidermis and pass . downward into 
the subepithelial tissues. This is in direct contradiction to Acton’s observations. 

Spencer, in his studies on the eye, states that the pigment of the choroid is 
developed from the retina either by the ingestion of pigment by the cells of 
the choroid acting as phagocytes, or the cells have grown down into the 
choroid from the retina. He explains the distribution of melanin-pigmented 

* Abridgment of thesis submitted to the Faculty of the Graduate School of the Uni- 
versity of Minnesota in partial fulfillment of the requirements for the degree of Master 
of Science in Surgery, September, 1926. 
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MELANOTIC TUMORS 


namely, that the retinal pigment cells migrate to the choroid and provide the 
choroid with pigment. He concludes that malignant melanomas arise from 
carcinomatous changes in actual nevus cells derived from the epidermis and 
embedded in the dermis, or from a genetic process starting in the epidermis 
and progressively undergoing morphologic changes as they migrate into the 
dermis. He summarizes his ideas as to the many differences in morphology 
as follows : “These varied series of epithelial cell transformations, resulting 
in tumors of such diverse types, allow of only one interpretation, that of their 
epidermal origin and an evidence of. the amazing power of anaplasia and 
redifferentiation of the epidermal cell.” This is in accord with the earlier 
statement of Broders and MacCarty that malignant melanotic tumors are due 
to the “migratory hyperplasia of the basal (regenerative or germinative) layer 
of the skin and invades the subcutaneous tissues and distant organs.” 

Metastasis of Melanotic Tumors . — One of the arguments in favor of the 
epithelial origin of the melanotic tumors is that they metastasize by way 
of the lymph-channels to the nearest lymph-nodes. But those favoring the 
mesothelial origin cite the extension of ocular melanomas by way of the blood 
stream. As a matter of fact both methods of metastasis occur, but more often 
the lymphatics are involved. It is only when the tumor has grown rapidly 
that the blood stream is invaded. Miescher applied the dopa reaction to a 
metastatic growth from melano-epithelioma with positive results, showing 
that also the metastatic tumor cells are ectodermal in origin. 

Acton, who believes in the dual origin of melanotic tumors, asserts that 
the “melanosarcomas” spread by rapidly eroding blood-vessels while the 
melano-endotheliomas spread by permeation along the lymphatics. 

Cairns describes a primary tumor of the eye with metastasis to the scapula 
after eighteen years. He says that melanotic tumors frequently reproduce 
in bone. 

Metastasis may occur in any organ, including the heart muscle and the 
spleen. . Tumors of the eye often metastasize to the liver. 

Melanin . — In order to understand fully why some tumors of the mela- 
notic type are pigmented and some are not, it would be well to review our 
knowledge of melanin. Melanin is a term given to “a varied and complex 
group of pigments which give color to hair, skin and eyes in man, and are 
responsible for the color of animals, birds and insects.” 30 

Physical and chemical properties. — Ewing states that melanin consists of 
carbon, hydrogen and nitrogen in the ratio of 1 :5 :5 and varying amounts of 
sulphur. Acton says that from 8 to 13 per cent, of sulphur is present while 
Spencer gives sulphur a content of from 5 to 12 per cent. Melanin contains 
no iron. Heated in strong alkali melanin from melanotic tumors yields indol, 
skatol, and volatile fatty acids and ether-soluble acid giving a dark blue color 
with ferric chloride. The chief product is melanic acid. Under dry heat 
melanin gives off pyrrhol. 

Origin. — The theories as to the origin of melanin are at wide variance. 
Some authors claim that melanin originates from the haemoglobin of the blood. 
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But melanin does not contain iron unless there has been an extravasation of 
blood into the tumor. Meirowsky, Rossle and StafFel (according to Acton) 
believe that the origin of melanin is from nucleolar matter of melanoblasts. 
The coincidence of increased melanin and nuclear degeneration is taken by 
them to be a distinct sign of a causal relationship between the two. Lubarsch 
believes that the high sulphur content of melanin is an indication of the pig- 
ment being connected with decomposition of albumin. But Acton refutes the 
nuclear degeneration theory by the fact that the most virile cells have the 
most pigment. Spencer believes that the nuclear degeneration is a pressure- 
effect of the pigment in the cells. 

Many substances have been said to be the mother-substance of melanin ; 
namely, tyrosin (Gessard, Dunham), epinephrin (Jager, Neuberg, Meirowsky, 
and others) and tryptophane (Spiegler, Eppinger, Fasal, and others ). 8 

Until recently the general belief was that melanin pigment was produced 
by the action of an oxidase (tyrosinase) found in the epidermal cells, on an 
oxidizable colorless chromogen (melanogen) which is formed by the metabolic 
activity of the cell from the protein molecule brought to it. The term “melan- 
ogen” originated with Thormahlen who found that the urine of patients suf- 
fering from melanotic carcinoma darkened on standing . 32 Tyrosinase is so 
called because of its action on tyrosin and other aromatic bodies containing 
an hydroxyl group to form melanin bodies. Tyrosinase has been found widely 
distributed in the tissues. Gessard 30 found it in melanotic tumors of the 
horse. Artificial melanin has been formed by the action of tyrosinase of 
Lepidopteran larvae on tyrosin. 

Recently Bloch 0 brought out the dopa reaction by treating fresh skin or frozen sec- 
tions with a o.i or 0.2 per cent, watery solution of 3-4 dioxyphcnylalanine for twenty-four 
hours at room temperature, or 37 0 C. A positive dopa reaction is due to oxidation (with 
condensation) of the dioxyphcnylalanine into a dark (smoky-gray, dark-brown or very 
black) pigment, the dopa melanin which may be diffuse or in granules. The site of the 
positive dopa reaction is restricted to the protoplasm (not the nucleus) of the malpighian 
cells of the basal cell layer (and in stronger reactions also the prickle-cell layer) the 
infundibulum of the hair follicle (Follikel trichter) and the cells of the outer root sheath 
and hair matrix. In other words, the dopa reaction is restricted to cells of ectodermal 
origin. 0 The positive dopa reaction should be distinguished from a pseudo-reaction which 
is found in the leucocytes and sweat gland cells of the cutis (mesodermal origin) which 
is due to oxidation of dopa by phenolase or polyphenoioxydase present in these cells. The 
form of cell which gives a positive dopa reaction may be the normal epidermal cell or, 
in stronger reactions, a dendritic type of cell with long branching protoplasmic processes 
which enmeshes the neighboring cells. The intensity of the dopa reaction is proportional 
to the strength of the dopa-oxydase present in the cells. This varies not alone according 
to species of animal or race, but also from cell to cell in the same section. Some of 
the cells may be darkly pigmented, others only slightly, and still others not at all. Thus 
it is easy to understand that under pathologic conditions the variations may be even more 
striking ; this is well shown in the skin and hair of the albinos and vitiligo spots where 
the dopa reaction is absolutely negative because dopa-oxydase is lacking in these cells. 7 - 30 
This is also true in the white hair-spots in animals. The intensity of the reaction may 
also be changed by physical, chemical and infectious influences. The reaction is more 
intensive after exposure to sunlight, Rontgen-rays, thorium-x, quartz lamp, and so 
forth “ ; it is most intensive in the pigmented nevus and is absent in vitiligo spots. 
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Muscle tissues held apart by drains tend to remain so after removal of the 
drain lesulting in hernia. The aponeurosis when sej^ara ted by drains are 
drawn together by the action of their muscles when the drains are removed. 
The several hernias I have had following this incision have been cases in 
which drainage was through the outer angle. 

In making any abdominal incision, the cut should be perfectly clean ; the 
edges of the muscles, whether separated or displaced, must be well defined. 
Fraying of the muscle edges by manipulation is to be avoided, and this can 
be done by first making the incision of sufficient length, and second, by 
protection of the wound edges. The length of the incision means nothing if 
made in the proper way. 

To secure proper healing of wounds great care must be taken in closure. 
The peritoneum and its adjacent fascia are drawn together and sutured with 
a continuous catgut suture, interrupted sutures if there is much tension, so 
applied as to evert the edges, thus bringing serous surface to serous surface. 
This insures prompt union and prevents adhesions between scar and viscera. 
In all except the transverse incision interrupted sutures... of a non-absorbable 
material, preferably heavy silkworm gut, are placed about 2 cm. apart. These 
sutures embrace all layers down to the peritoneum. 'The aponeurotic layer 
is then sutured with chromic gut. The splint sutures are now tied firmly 
but not tightly. If too tight they defeat their purpose by strangulating ; 
the tissues. 

It is customary in some clinics for the operator to push his table aside 
and have the resident close the abdominal wound while he begins another 
case. This is bad practice. He who begins an operation should finish it. 
It is safer for the patient, and should something go wrong, the responsibility 
can be placed. 

Not infrequently one hears of or sees reported cases of breaking down 
of an abdominal wound with evisceration. It is said that it happens to us 
all at some time during a surgical career, yet I am of the opinion that it is 
nearly always preventable. The causes of this calamity may be mentioned 
in the order of their importance. Faulty making and closure of an incision, 
constitutional diseases with loss of healing power of tissues, infection, and 
lastly, the too early removal of splint sutures. These should rarely be 
removed before the tenth day; usually it is better for them to remain in 
place twelve days or two weeks. 

In conclusion, to secure prompt healing and to leave the abdominal wall 
free of defects, we must have : 

1. Due regard for structures of the abdominal wall. 

2. Clean-cut incisions without trauma to its tissues. 

3. Perfect asepsis. 

4. Secure and accurate suturing of the wound in layers. 

5. Not too early removal of the splint sutures. 
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Bloch 8 went further to prove that this dopa-oxydase is a ferment, that it is an oxidiz- 
ing ferment, and lastly that it is a highly specific ferment. This intracellular enzyme is 
labile and its thermolability varies with the individual and the type of animal. At from 
57 to 80° it is weakened and at ioo° its ferment action is disturbed. It is destroyed by 
drying, imbedding in paraffin, ammonium sulphate, dilute ethyl alcohol, acids, alkalis 
(except in very dilute solutions), proteolytic ferments, strong oxidizing or reducing 
agents, poisons (such as hydrocyanic acid), ether, chloroform and benzol. Rontgen- 
rays and ultraviolet rays have very lit- 
tle effect. Distilled water and physio- 
logic sodium chloride solution have a 
detrimental effect after a time. 

To prove that dopa-oxydase is spe- 
cific for 3-4 dioxyphenylalanine Bloch 
attempted to obtain a positive dopa, rea: 
tion by using other chemical agents 
allied to dopa. These substances were 
divided into two groups, those without 
and those with a pyrocatechol nucleus 
Among the many substances without a 
pyrocatechol nucleus were tyrosin, 
hydroquinol, homogentisic acid, trypto- 
phane and others. Among those with 
a pyrocatechol nucleus were pyrocate- 
chol itself and many substances which 
were assumed to be intermediate to 
dopa. All these substances gave a neg- 
ative dopa reaction and warranted the 
following conclusions about the sub- 
stance acted on by dopa-oxydase. 

(Fig. 1.) 

x. It must be a pyrocatechol 
derivative. 

2. Both hydroxyl groups in the 
dopa must be intact, since substitution 
by a methoxy group gave a negative 
dopa reaction. 

3. The side-chain must have at least 
a propionic acid group and an amino 
group. 

This showed that 3-4 dioxyphenyl- 
alanine (or a closely allied substance) 
is closely related to, or actually is the 
substance acted on by dopa-oxydase to 
form dopa- melanin, an insoluble pig- 
ment. The dioxyphenylalanine employed was either a levorotatory or racemic (synthetic) 
form and little difference was noted in these experiments except perhaps in the very light 
reactions it was noted that the levorotatory form gave a stronger reaction. 


1* Tyro line 
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Fate of melanin. — The fate of melanin in the body has been variously 
described. Some claim that the pigment enters the blood and is excreted by the 
glomeruli of the kidney as pigment granules. . Others maintain that melanin is 
changed to colorless melanogen by the liver and then is excreted by the kid- 
ney . 20 Nepvin (quoted by Acton), claims that in malignant melanomas mela- 
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nin is found in the leucocytes in the blood producing melanemia, due to the 
great number of leucocytes carrying melanin. Acton believes that the achro- 
matic melanogen excreted by the kidney is a reduction substance and not the 
mother substance of melanin. 

Distribution of melanin. — Normally melanin is present mainly in the skin, 
eye and parts exposed to light . 14 It is also present to some extent in the cen- 
tral nervous system. In the skin it is found in the deeper layers of the rete 
malpighii and in the branching cells of the corium in the transition zone 
between the dermis and epidermis, and about the blood-vessels. In the dark 
races almost all the cells of the basal layer of the rete malpighii are pigmented 
but in the white races only the areola and mucocutaneous layer of the anogeni- 
tal region are pigmented . 14 However, that the basal cells of the skin of the 
white races are potential melanin formers can be easily proved by the bronzing 
on exposure to the sun . 22 The fetus of both white and colored races have 
pigment in the basal cells of the rete malpighii, but the cells are depigmented 
in the white races. In the eye it is present in the cells of the choroid, iris, and 
ciliary process as phagocytosed pigment, and in the retina where it is a 
product of a neuro-epithelial cell. 14, 20 The other sites where melanin is pres- 
ent are the brain, cord and occasionally the internal organs. These are due to 
migration of melanin-producing cells along sympathetic nerves or vessels. 

Function of melanin. — The function of melanin pigment is to protect 
against light, heat and moisture. In the animal it has the function of “adapta- 
tion, attraction and offensive and defensive mimicry . 13 Ewing quotes Eppin- 
ger who concludes that excess of pigment and its products, especially indol 
and skatol, are the cause of the overgrowth of cells. Artificial pigment or 
that extracted from tumors or urine are toxic for animals. Adler believes 
that the toxic effect may be due to the transformation of melanin into melanic 
acid which is the toxic agent. 

Relation of Nonmelanotic Mclano-cpithelioma to Mclano-cpitliclionia . — 
The absence of pigment in the melanotic tumors has been explained by Acton 
according to his conception of the two-cell theory, as follows: those arising 
from the melanoblasts, melanosarcoma type, naturally would have pigment 
while the malignant melano-endothelioma type arising from both angioblasts 
and melanoblasts would have both pigmented and nonpigmented areas. And 
since one or the other of the cells may predominate, there would be no pigment 
if only the angioblasts were present. 

Hertzler and Gibson accept Ribbert’s cliromatophore theory. The melanotic tumors 
arise from chromatophores whose specific function is to form pigment. These cells, 
however, often lie dormant, are colorless and give rise to tumors which differ from 
melanotic tumors only in not containing pigment. They claim that the tumors which 
tend to ulcerate usually contain little pigment. 

Ribbert explains the presence of pigmented and nonpigmented cells side by side in 
some tumors, as cells which have maturity and immaturity, respectively. The immature 
cells cannot produce pigment. The nonpigmented part of some tumors may be due, how- 
ever, to depigmentation. 

Thibaudeau and Schreiner in their study of twenty-seven cases of melanotic cancer 
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believe that there is no relation between the amount of pigment found in the tumor and 
the degree of malignancy. 

Broders and MacCarty, in their review of seventy cases of melano-epithelioma, 
maintain that the nonmelanotic tumors belong to the same family as the melano-epi- 
theliomas and differ only in the lack of pigment. They have the same cell appearance 
as the nonpigmented areas of melano-epitheliomas and it is reasonable to believe, these 
authors state, that if the cells of the nonmelanotic tumors were given the opportunity 
to differentiate far enough, they would produce melanin. 

Broders 3 says that differentiation is a means that malignant tumors have “of putting 
on the brakes.” Melanin production is a form of differentiation. Producing pigment is 
a function of certain epithelial cells and when the cells proliferate rapidly they follow 
Marchand and Adami’s law , 14 that as a cell carries out its vegetative powers it sacrifices 
its functioning powers ; and we would therefore expect the nonmelanotic melano-epi- 
theliomas to be rapid in growth; and their cells to be more primitive in type. 

Another factor that shows that nonmelanotic melano-epitheliomas belong 
to the same family as the melano-epitheliomas is the presence of melanuria, as 
reported by various observers in nonpigmented tumors. 23, 23 It must be 
assumed, therefore, that the chromogen is present but is not acted on by the 
oxidase either, because the cell is too immature to have the oxidase, or if it 
does have oxidase, not enough opportunity is offered for the oxidase to act 
on the chromogen, owing to the rapidity of growth. 

Pathology . — The tissues in forty-nine cases of nonmelanotic melano-epi- 
thelioma were studied microscopically. In certain cases it could be easily 
demonstrated that malignant changes began in the basal-cell layer of the rete 
malpighii, either in the papillary or the interpapillary portions of the epi- 
dermis. (Fig. 2.) The malignant cells, epithelioid in form, could be seen 
streaming from one portion of the epithelium into the cutis and then spread 
out in its upper part. However, in other cases the malignant cells were 
restricted to the cutis and the epithelial layer was intact. In still others malig- 
nant cells from the cutis could be seen invading the subepithelial part of the 
cutis and even breaking through into the epithelial layer. In only a few cases 
was lymphocytic infiltration present in the subepithelial layer of the cutis. 

The arrangement of the malignant cells was varied. In some it assumed 
the picture of a fibrosarcoma. (Fig. 3.) The cells were elongated markedly 
and arranged in whorls. In others an alveolar arrangement was present. 
(Fig. 4.) In most cases, however, the malignant cells were in solid masses 
resembling a large or small round-cell sarcoma or massive carcinoma. Only 
occasionally were the cells arranged in columns or cords. In a few cases the 
papillary portion of the cutis could be seen invaded by epithelioid cells from 
the epidermis, and as these cells forced their way into the deeper layers of 
the cutis they assumed an alveolar arrangement in one area and resembled a 
fibrosarcoma in an adjacent area, while in still another area the cells appeared 
definitely carcinomatous. There was little or no intercellular stroma apparent 
as a rule. Melanin was absent, but blood pigment was present in one case in 
the form of large irregular patches of a bright sheen. In a few cases the cells 
were closely applied to young blood-vessels. 

The forms of the individual cells were as varied as their arrangement, spin- 
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die- formed, round and oval, or markedly elongated. In some they approached 
more nearly epithelial cells. The nuclei were large in proportion to the rest 
of the cell, vesicular and hyperchromatic. Some were “one-eyed” (Fig. 5) 
showing one darkly stained nucleolus but more often there were two or three 
nucleoli in a meshwork of chromatin. Some of the nuclei appeared stippled, 
and mitotic figures were more or less numerous. Occasionally vacuoles were 



Fig. 2 .- — Nonmelanotic melano-cpitlielioma 
arising in the germinal layer of the skin. The 
cells are in direct continuity with the stratum 
germinativum. 


Fig. 3. — Elongated spindle cell simulating 
fibrosarcoma (xiuo). 


seen in the nuclei. (Fig. 6.) A few sections were found replete with large 
giant cells with huge nuclei. According to Broders’ gradation of epitheliomas 
all the tumors were graded 4, that is, there was little or no attempt at differ- 
entiation. The large cells apparently represent an embryonal state. In gen- 
eral every tumor studied gave the impression of a severe malignancy. 

Whatever the form or arrangement of the cells, however, it was apparent 
that all the tumors were epithelial in origin. The variation in form was only 
evidence of a different stage of “dedifferentiation” or regression to a more 
embryonal state of development. This, with the absence of pigment, explains 
the highly malignant nature of the nonmelanotic melano-epitheliomas. 

Clinical Considerations . — Malignant melanotic tumors were first described 
as occurring in horses in the latter part of the eighteenth century. Laennec 
first wrote about it in man. The nonmelanotic character of some of the 
tumors or nonpigmented areas in pigment tumors has been mentioned by 
many, but reports of cases that were nonmelanotic are few. 

It is well known that the primary melanotic tumors may be pigmented 
and the secondary tumors nonpigmented or only partially pigmented. The 
reverse is also true. 

Etiology . — The primary cause of melanotic tumors is as much a mystery 
as is the cause of other malignant tumors. Of the predisposing causes many 
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The dark races seem to be immune to this type of tumor. It is well known 
among veterinarians that gray horses after the age of ten become white due 
to loss of pigmentation in the hair, and then they are prone to melanotic 
carcinoma. Lubarsch quotes Folger’s statistics of 527 carcinomas in 175-745 
horses. 226 (42.88 per cent.) were melanotic in type. Of 2274 malignant 


tumors in 18,113 cadavers of human 



beings, twenty (0.89 per cent.) were 
melanotic. Although it is true that the 
dark races are less prone to malig- 
nancy in general, still it is worthy of 
note that the melanotic tumors are 
almost unheard of in the dark races in 
spite of the fact that melanomas are 
more common in them than in the 
white races."- Seligman noted among 
the natives of New Guinea that pig- 
mented moles were common on all 
parts of the body but none had been 
seen to spread or give to tumor forma- 
tion. Gilchrist/ 1 - Sutton and Mallia 
and Stevenson, Hazen, Carmichael, 
and Menage describe malignant mela- 
noma in negroes. In my series all 


Fig. 6 . — Enormous type of cell with large nuclei, patients Were white. 

some of which are vacuolated (xiao). r • . , , s , N .• , 

In eighteen (36.7 per cent.) ot the 
forty-nine cases of nonmelanotic melano-epithelionm the patients gave a 
history of the presence of a mole, wart, or nevus. In ninety-one cases of 
melanotic tumors reported by Coley and Hoguet there was a history of mole 
in thirty-six (39.6 per cent.). In 33 per cent, of Dawson’s cases there was 
a history of mole. In Broders and MacCarty’s series of seventy cases, a 
history of mole, wart or nevus was given thirty-five times (50 per cent.). 
Apparently the presence of a mole does not indicate whether or not the 
resulting tumor will be pigmented. 


SITE OF THE PRIMARY TUMOR 


Site 

Cases 

Site 

Cases 

Foot (including ankle) . . 

1 7 

Nose 

1 

Leg 

7 

Eye 

. . . . . .1 

Thigh 

0 

Ear 

1 

Groin 

0 

Cheek 

4 

Thumb 

0 

Neck 

O 

Arm 

1 

Chest 

O 

Axilla 

3 

Back 

O 

Forehead 


Vagina 



49 
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followed by early recurrence locally and the activity of the tumor is mani- 
fested by rapid dissemination to the neighboring lymphatics. It is the multiple 
recurrences or the involvement of the regional nodes that makes the physician 
suspect the true significance of the previous symptoms. If the primary trouble 
occurs in the lymph-nodes the picture is still more confusing, and many times 
the axillary or inguinal swellings are incised because they are mistaken for 
abscesses. It is only occasionally that a patient in apparently good physical 
condition presents himself with generalized metastasis but is worried about 
the numerous little lumps over the body. Not infrequently there is a latent 
period between the appearance of the primary lesion and the metastasis. 
This latent period may be so long as to deceive the patient as to the real 
relation between the two, and it is only after close questioning that the physi- 
cian discovers the primary cause, which the patient is only too prone to forget, 
or considers too trivial to mention. 

The latent period may be as long as five or six years ; in some instances 
the history dated back even longer, but this was open to doubt. The follow- 
ing is an example of a case in which there was a latent period of about three 
years and a rather rapid dissemination in about nine months. A married 
woman, aged forty-six, came to the Mayo Clinic in 1924 with definite symp- 
toms of mild hyperthyroidism from adenomatous goitre. A thorough general 
examination did not disclose anything besides the adenomatous goitre and 
the usual features of hyperthyroidism. Following double resection of the 
goitre the pathologist’s report corroborated the clinical diagnosis of hyper- 
thyroidism. At that time there were ho enlarged lymph-nodes, and the pelvic 
examinations were negative. In February, 1925, nine months later, the 
patient returned to the clinic complaining of many small lumps over the body 
of about nine months’ duration. She said she had never felt so well in her 
life; the hyperthyroid symptoms had apparently completely disappeared. On 
general examination, the skin over the chest and back was peppered with hard 
firm nodules of various sizes. The right inguinal nodes were markedly en- 
larged and slightly tender. The pelvic examination disclosed two large im- 
movable masses of firm consistence. After close questioning about the 
removal of moles and warts, the patient recollected that a small mole had been 
removed surgically from the anterior surface of the right leg, more than three 
years before. A healed scar without any sign of local recurrence was found 
over the anterior surface of the tibia. Pathologic examination of a nodule 
removed for diagnosis showed nonmelanotic melano-epithelioma. The patient 
died in November, 1925. 

Thirty-five of the forty-nine patients in this series had been operated 
on or treated by some method for the purpose of removing the growth, pre- 
vious to their coming to the clinic. The average duration of the lesion was 
approximately one year and four months. In twenty-two of the cases the 
lesion was either ulcerating or fungating and in some sinuses at the site of 
the lesion were discharging. Occasionally the lesion was described as bluish 
or, at times, brownish. Tenderness, inflammation and pain were not out- 
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to the extravasation of blood into the tumor and thus he mistaken for mela- 
notic tumor. But the blood pigment usually has a brighter sheen, is distrib- 
uted in clumps and irregular- patches, and lacks the fine diffuse and regular 
distribution of melanin pigment. 

Prognosis . — The prognosis at the very best is poor. All the tumors of the 
nonmelanotic variety in our series were graded 4 or 4-}-, according to Broders’ 
classification.- This would mean a good result in only 10 per cent, of the 
cases. But since in the recent revision of the term, grade 4 malignancy, 
Broders 4 has stated that it should signify from 75 to 100 per cent, undiffer- 
entiated cells and o per cent, to 25 per cent, differentiated cells, and since the 
nonmelanotic tumors are usually almost 100 per cent, undifferentiated, it is 
only reasonable to expect the results to be very unfavorable. 

Forty-four of the 'forty-nine patients were traced. Thirty-nine (88.6 per 
cent.) were* dead. Most of the patients not traced are no doubt dead because 
In 'several gene'ralized metastasis was present when they were last examined. 
(Tabulation.) . . " 

' ' ‘ Tabulation 

Results of “Treatment of Nonmelanotic Melano-efitiielioma 


« * 

Cases 

Deaths 


Average 

Range of 
post-operative 
therapeutic life 
(approximately) 

* 

K 

Total, 

Traced 

Num- 

ber 

. Per 
cent. 

Patients living 

post-operative 
therapeutic life 
(approximately) t 

Surgery only . . . 

14 

1 I 

1 ° 

90.9 


18.8 months 

2 weeks to 6.5 years 


S 

S 

n 

80.0 

1 (7 months later) 

t6.8 months 

7 to 25 months 

Surgery and ra- 
dium or Ront- 
gen-rays 

9 

8 

s 

■ 

3 (2 years 1 1 months 

3 years 8 months 

5 years 9 months) 

6.1 months 

4.5 to 9 months 


* Excluding diagnostic biopsy. 

t Date of death was' not given in three cases in which surgery only was employed and in one in which 
there was surgery and radium or Rontgen-rays. 


Treatment . — With the foregoing prognosis the treatment is far from sat- 
isfactory. The use of radium and Rontgen-rays is condemned by some and 
advocated by others. Wood advises against it in those cases amenable to surgery 
and Hertzler believes that radium and Rontgen-rays are absolutely contraindi- 
cated and worse than useless. Hutchins argues for the removal of moles by 
electrolysis, caustics or “high potential’’ treatments because of the good cos- 
metic result, lack of bleeding and less danger of infection. Owen, and Mont- 
gomery and Culver describe a case of melanotic tumor successfully treated 
by radium. 

Thibaudeau and Schreiner report clinical cure in 50 per cent, of melanotic 
tumors before metastasis appeared and in half of these (25 per cent.) a clinical 
cure was obtained for two and a half years or more. One case in which the 
patient was still well after seven years was reported. In another, inoperable 
case in which the tumor was situated at the inner canthus of the eye, 
the patient was reported to be well after two and a half years following. fil- 
tered high-voltage Rontgen-ray treatment. 
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extremities, especially on the foot, and in more than a third there is a history 
of a mole, nevus or wart. 

7. The prognosis, as would be expected from any malignant growth graded 
4, is very poor. 

8. Prophylactic excision of moles, especially those occurring on the lower 
extremities, and wide excision by cautery, with eradication of regional lymph- 
nodes in moles showing malignant change, is advocated. Radium and Rontgen- 
rays should be used as an adjunct to surgery and in those cases not amenable 
to surgery. 
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. MALIGNANT LYMPIIOCYTOMA 

By Philip G. Silver, M.D. 
op Montheai,, Canada 

J'ltOM Tilt: RUIIOIfAT. SMUTCH Of nit. K. M. KHKItTS, AT Till: MONTH HAT. chnhhai. iiosmtai. 


The purpose of this paper is to report two unusual cases of malignant 
lymphocytoma. and at the same time to plead for greater uniformity in the 
nomenclature of lymphoid tumors. 

The first case is one of malignant lymphocytoma primary in the small 
intestine, a condition of sufficiently rare occurrence to warrant its being 
placed on record. Only one other such case has occurred in the Montreal 
General Hospital during the past fifteen years. 

The second case is one of malignant lymphocytoma of the cervical lymph 
glands, with an extradural spinal metastasis occurring nine years after the 
first appearance of a tumor in the neck. The extreme rarity of spinal metas- 
tases of lymphoid tumors, and the long duration of this disease in this case, 
are two features of unusual interest. 

Tumors of lymphoid tissue include simple inflammatory hyperplasias, 
rapidly growing neoplasms, and a variety of intermediate types. 

Inflammatory hyperplasias are of frequent occurrence, and are the physio- 
logical response to an irritant, bacterial or toxic, brought to the tissue by 
afferent lymph or blood-vessels. 

Neoplastic tumors are the result of an overgrowth of atypical lymphoid 
cells. They are of relatively uncommon occurrence and their etiology is 
obscure. 

Also of unknown etiology are such conditions as lymph-adenoma, leu- 
kaemia, and pseudoleukaemia, which produce a more or less diffuse enlarge- 
ment of lymphoid tissues and may for this reason lead to difficulties in 
differential diagnosis. 

It is unfortunate that there is such a lack of uniformity in the nomen- 
clature of lymphoid tumors, but this may be partly explained by the lack 
of knowledge as to their etiology. Since an etiological classification is ren- 
dered impossible, the most satisfactory one is based on histogenesis and 
structure. 

The following is the classification of Ewing 1 : There are three elements 
in lymphoid tissue capable of giving rise to lymphoid tumors, namely: 
(i) lymphocytes, (2) reticulum cells of follicles and pulp, (3) endothelial 
cells of pulp and cavernous sinuses. According to histogenesis, tumors of 
lymphoid tissues are classified as follows : 
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small, but vary somewhat in 
size. They are irregularly 
.round, with a small amount 
of clear cytoplasm and cen- 
trally placed nuclei. The 
nuclei are round but show 
considerable variation iiv 
structure and staining reac- 
tion. The majority do not- 
stain deeply, but in these, 
central strands and granules, 
and a definite- peripheral 
chromaffin ring are to be 
seen. Other nuclei are ho- 
mogeneous, deeply stained, 
and without visible structure. 

In the more cellular 
areas (Fig. 5) there is a 
fine fibrillar stroma. In 
other areas the stroma con- 
sists of a fairly mature 
though newly formed fibrous 

Pig. 4.— Section through circular muscle coat of ileum showing set) tissue which contains rep- 
aration of muscle bundles by columns of invading tumor cells. . .. ,, 

lively few tumor cells. 

Diatmosis . — Malignant lvmphocytoma (lymphosarcoma). 



Discussion . — Lymphosarcoma of the intestine is most frequent during 
the third and fourth decades of life. It is usually characterized by an insid- 
ious onset, hut some cases have been reported of acute onset simulating 


appendicitis. Ochsner 3 
describes the early symp- 
toms as follows: “Indefi- 
nite abdominal pain which 
is persistent and not re- 
lieved by rest or starva- 
tion. The pain is not well 
localized, is colicky, and 
often associated with ane- 
mia and cachexia.” Symp- 
toms of partial obstruction 
are not uncommon, and 
acute obstruction occasion- 
ally occurs, due to an in- 
tussusception at the site 
of the tumor. A palpable 
mass is sometimes present 
within the abdomen, and, 
when present, greatly fa- 
cilitates the diagnosis. 



Fig. 5. — -High power micro’diotograph of section frorti mesenteric 
lymph-node showing small round tumor cells and fibroblasts. 
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of the tumor at the earliest possible date, following by irradiation. The value 
of radium in the treatment of lymphosarcoma is unquestioned. Bloodgood n 
states: “The one lesion of which, as far as I know, surgery has never accom- 
plished a cure, is lymphosarcoma of the lymph glands, and apparently radium 
has done so.” In an article on lymphoblastoma, Minot ' 1 says that “irradiation 
is of great value. It alleviates the symptoms, decreases the size of the lesions, 
and improves the patient’s efficiency in spite of the fact that it does not appear 
to influence importantly the duration of the disease.” 

Prognosis . — In un- 
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treated intestinal cases, 
the condition becomes 
rapidly fatal. Treatment 
offers no prospect of a 
permanent cure, but may 
prolong the patient's life 
for several months. Rare 
cases are reported of 
patients who have lived 
three years after opera- 
tion. 


p'3 % ,U • Cask II— Hospital rcc- 

M|V* f'-Zm •**" * # ' '■>. . 4^H onl M - G ‘ H - No ‘ 4275-1927. 

|imT v-y -■ G. H., male, age thirty-nine 

~ s '^r;-f Sr - #" years, was admitted into the 

M Wafe ^ jji . Surgical Service of Dr. E. 

General Hospital on Au- 
Fig. 8. — High power microphotograph of section from tumor of gust 9, 1927, complaining of 
submaxillary region removed at second operation showing .....t.,,.,. : n t i ln l P[rt - T nc | 

tumor cells and a small number of reticular cells. / m ® , 

pain encircling the chest. 

Personal History . — He had always lived in Canada, and with the exception of 
frequent attacks of tonsillitis, his general health had been good. Married at the age 
of twenty-five, his wife had had no children and no miscarriages. There was no history 
of lues. He was employed as a railway shop foreman. He was a moderate smoker, 
and but seldom took alcoholic stimulants. 


Family History. — Irrelevant. 

Present Illness . — In 1918, a tumor appeared in front of the left ear, and one year 
later a similar swelling developed behind the angle of the jaw on the left side. Soon 
after this, masses were noticed behind the sternomastoid muscle on the left side of the 
neck. In 1920, surgical advice was sought, and examination showed the tumors to consist 
of enlarged lymph glands which were freely movable, discrete, moderately firm, and 
not tender. Their removal was advised, but not until 1921, three years after the onset of 
the disease, did the patient consent to operation. At operation, the glands were found to 
be slightly adherent to the neighboring tissues, firm, and of a yellowish-gray color on 
cut section. Following adenectomy, he received five X-ray treatments. 

Pathology . — (M. G. H. S-21-578.) Microscopic examination shows a diffuse over- 
growth of small round cells with pyknotic nuclei, producing complete obliteration of 
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STOMACH SUTURING APPARATUS 


Therefore, we welcomed de Petz when he demonstrated his sewing 
apparatus on the occasion of the eighth annual meeting of the Hungarian 
Surgical Association in 1921, and recommended its use for the purposes of 
stomach and intestinal surgery. In vol. lxxxvi, No. 3, September, 1927, of 
the Annals of Surgery, de Petz explained his instrument and the operating 
technic connected therewith in detail, but as his instrument has not been 


hitherto universally 
a d 0 p t e d,* I think it 
worth w h i 1 e to state 
here a summary of our 
two years of experience. 

In literature I have 
found two references to 
the de Petz instrument, 
one dealing with suc- 
cessful operations by 
Klaus, of Tuttlingen, 
Germany, published in 
1925 under the title 
“ On the Technic of 
Stomach Resections ” in 
No. 1 of the Zentral- 
blatt fur Chirurgie and 
reporting twelve cases 
of resection carried out 
by the author by means 
of the de Petz instru- 
ment, and the other 
reference having to do 
with Domenico Taddei, 



professor of surgery 
and director of the sur- 


Fig. 2. — Resection of the stomach. Second stage of Billroth II, 
retrocolica posterior. 


gical clinic of the Royal University of Pisa, Italy, who, at the 34th congress 
of the Italian Surgical Association held at Padova in October, 1926, reported 
about his favorable experiences with the de Petz stomach sewing apparatus, 
the subject matter of his report bearing the caption “ Per La Tecnica Delle 
Sezioni Gastrointestinali,” published in the Annali Ituliani di Chirurgia, Fasc. 
12, 1926. 

In the surgical clinic of Debreczen we have carried out 92 stomach 
resections during the last two years, 58 cases being resected by means of 
the de Petz sewing apparatus and, for comparison's sake, 34 cases without 
it, and our observations were chiefly centred on whether and in how many 

* I am informed that about 100 of the de Petz sewing apparatus are at present in use 
in the principal countries of the globe. The Kny-Scheerer Company of New York arc 
agents for it in the United States of America. 
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DAVID A. WILLIS 


Case Il.f — Woman fifty years of age was operated twelve years ago for a tumor 
mass in the inner portion of the left breast and also one on the back. About one year 
ago the tumors began to recur and in the last three months have grown rapidly. There 
is now present a tumor mass 3x5 cm. at the angle of the sternum and left breast. It is 
hard, freely movable, multilocular and not tender. No axillary glandular enlargements 
are palpable. A small nodule is also present on the back in the region of the left border 
of the twelfth dorsal vertebra. 

Case III.— No history could be obtained in this case but the clinical and histological 

appearance of the tumor warrants its inclu- 
sion in this series. The nodular elevations 
in this growth range from 1 to 5 cm. in diam- 
eter, are firm and whitish in appearance 
(Fig. 1), protrude about 1 cm. above the 
skin surface, and extend about 3 cm. below 
the skin surface. 

Case IV.+ — Male patient about forty 
years of age had several tumors removed 
from the abdominal wall eight years ago. 
The growths have since recurred and there 
is now about ten protuberances on the ab- 
dominal wall, varying from 2 to 6 cm. in 
diameter, firm and whitish in appearance. 
Some are fairly well fixed, while the major- 
ity of the nodules are freely movable. 

On cut section the surfaces appear to 
be composed of white fibrous-like tissue ar- 
ranged in interlacing bands and whorls. No 
softening has occurred anywhere. 

Histoloi/ically the tumors are composed 
of spindle-shaped cells in a dense fibrous 
stroma. In some places the connective tissue 
element is more abundant, while in others 
the cellular portion predominates. The nuclei of the cells possess a fairly heavy chro- 
matin network and arc somewhat more irregular than in the previous cases. Mitotic 
figures may be seen here and there. Lacunar-like blood-vessels are present. 

The gross and microscopical appearances of all the tumors are so nearly alike that 
the following description will serve to illustrate the essential features in each. 

Grossly the appearance of the nodular elevations varies with the duration and 
rapidity of the growth. The smaller and younger nodules have as a rule whitish tops, 
are only slightly elevated and the skin above is neither stretched nor glistening. The 
larger tumors may have whitish tops when the growth is rapid, but as a rule the color 
is a purplish-red, particularly in the very slow growing or quiescent elevations with 
secondary changes in their substance. The skin above is usually smooth and glistening. 
The individual nodules vary in size from a few millimetres to 4 cm. in diameter, the 
smallest being only palpable in the skin, but not visible. The elevation above the skin 
surface varies a great deal and there is no set rule as to this feature. Often they project 
as reddish spherical masses about 3 cm. above the skin surface. This, however, is no 
indication of the actual size of the tumor, for they usually extend much farther below 
than above the surface of the body. They are as a rule fixed to the skin above but 
are freely movable over the underlying structures. In consistency the younger and 
faster growing tumors are firm, while the older ones may be soft and even fluctuating. 

f Case II. Case of Dr. Emil Beck. 

J Case IV. Case of Dr. Edmund Andrews. 
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Fto. 1. — Showing the tumor nodules in the skin. 




RECURRENT El BROMATO US TUMORS OF THE SKIN 


>v 


On cut section the structure is uniform and pinkish-white with interlacing strands of 
more whitish bundles. In the older modules, however, particularly those which are soft 
and fluctuating, there are often present small hemorrhagic areas and areas composed of a 
gelatinous-like substance. 

Microscopically the tumors are composed of spindle-shaped cells with oval regular 
nuclei possessing a moderate 

chromatin network. The cells . - . 

are generally uniform in size 
and shape, resembling typical 
fibroblasts, except in the long- 
standing quiescent nodules 
where the collogenous inter- 
cellular fibrillar tissue is mark- 
edly predominant and the indi- 
vidual cells are quite small but 
still spindle-shaped. Occasion- 
ally in such an old nodule an 
area of active cellular prolif- 
eration is present. Here the 
cells again predominate, are 
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Fi G . — An area of cellular proliferation in an old tumor nodule. 
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fibroblasts. (Fig. 2.) They ar- 
range themselves into distinct 
bundles with a varying amount 
of intercellular fibrillar tissue. 

The cells, however, are usually 
predominant. Mitotic figures 
are rare. The intercellular tis- 
sue shows little affinity to the 
acid stains. Even with Mallory’s aniline-blue method it takes a light blue color, while 
with Van Giesen’s stain the color is a pale dirty yellow. An occasional wide lacunai-like 
blood-vessel is present. (Fig. 3.) The skin above is not invaded but is stretched and flat- 
tened, the papillae being entirely absent. Areas with mucoid degeneration and small 
hemorrhages are not infrequent in the old quiescent growths. In such areas the cells 
appear branched and are separated by a fluid which stains a pale blue with haematoxylii.. 
Though a distinct capsule is absent, the tumors are well circumscribed from the sur- 
rounding tissue, this being due to an eccentric compression of the adjacent structures. 
At the base however, there is a difference in the behavior of the tumor cells, for here 
they can be ’seen to break into the subcutaneous fat tissue forming finger-like projections 

between the fat cells. (Fig. 4.) 

Discussion.— It is quite apparent how the clinical course and histological 
appearance of the tumors might lead to a controversy between surgeon am! 
pathologist, if one is not familiar with the condition. I he tumors may occm 
anywhere on the body. There is usually a mother tumor larger than the 
surrounding elevations, which are apt to be arranged radially and which are 
often so small as to be hardly visible. The younger or more rapid growths 
have whitish tops, while the skin over the older ones are purplish-red in color. 
The masses are usually firm unless mucoid degeneration or hemorrhages in 
their substance have caused them to become soft and fluctuating. The cut 
surface is pinkish-white and glistening with prominent interlacing whitish 
strands The tumor is attached firmly to the skin above, but can readily be 
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pulled away from the underlying fatty tissue. This gives the impression of 
the growth being encapsulated, hut the encapsulation is more apparent than 
real, for as has been seen, the tumor cells actually grow into the subcutaneous 
fat in finger-like projections, differing in this respect from the common 

fibroma. It is evidently 
-vVW v * these invading portions 
' " 4- .. which atter operation ac- 

count for the recurrences. 
There is no evidence of 
metastasis beyond the 
immediate region of the 
growth. Microscopically, 
the cellular element, the 
lacunar vessels and the 
staining qualities of the 
tissues are the character- 
istic features. Occasion- 
ally in a fine fibrillar form 
of tumor, the cells are ar- 
ranged in pallisade forma- 
tion. Lauche 0 and also 
Krumbein 7 have noted 
that such an arrangement 
is indicative of cellular proliferation of mesenchymatous origin, the arrange- 
ment according to Krumbein being found particularly in fine fibrillar fibromas, 
or as he calls them, “fibroma tennui — 
fibrillare.” In this connection it is also 
interesting to note that Hertzler sug- 
gests that the tumors may represent 
sarcomatous growths derived from 
adult tissue. 

Treatment . — The clinical course 
and histological appearance of the 
tumors makes a radical removal im- 
perative. As much as possible of the 
subcutaneous fatty tissue should be 
removed, the incision in the skin hav- 
ing circled at some distance beyond 
the edge of the nodules. Where thor- 
ough excision is not possible, radia- 
tion should be instituted, for since 
with each recurrence the tumor becomes more cellular, its eventual sarcoma- 
tous possibilities must be carefully considered. 
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Fig. 3. --I.acimar blood-vessels in the substance of tile tumor. 



Fig. 4. — Tumor cells penetrating into the 
subcutaneous fat. 
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Conclusion. — (i) The film mi;ilt>us tumors of the skin here described no' 
doubt belong 1 to the same group described by Darier and by Hoffman. 

(2) They possess a characteristic clinical and histological appearance. 

(3) Radical excision is the only means of preventing recurrences. 
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TRANSACTIONS 

OK TIIK 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD FEBRUARY 22 , 1928 
The President, Du. Frank S. Mathews, in the Chair 
POLYP OF DUODENUM 

Dr. William B. Parsons, Jr., presented a man, colored, aged forty-one 
years, who was first seen at the Presbyterian Hospital, November 5. 1927, 
complaining of indigestion for four months and vomiting for six weeks. 

For many years he had had chronic indigestion and he was chronically 
constipated for at least seven years. About six years before admission he 

had an acute episode of 
abdominal pain and a hem- 
orrhage, at which time he 
had either vomited or had 
passed a large bloody 
stool. Following this at- 
tack he was well up to four 
months before admission. 
Four months before he 
came in lie noticed that 
shortly after eating he had 
sour gaseous eructations 
accompanied by epigastric 
discomfort but not real 
pain. Under treatment he 
obtained some relief for 
a time but at the end of 
three months the previous 
symptoms returned, get- 
ting steadily more severe 
. . until just before admis- 

sion to the Presbyterian 1 lospital, he had been vomiting immediately after taking 
fluids 01 solids and had also had definite gnawing pain brought on by food and 
relieved by vomiting. There had been no radiation of pain and no vomiting 
of blood before admission. On admission he weighed 109 pounds, was mark- 
edly emaciated and dehydrated. The positive physical findings in addition to 
his general appeal ance were in the abdomen where peristalsis was seen at 
various places. The margin of the liver could be seen about 3 cm. below the 
costal margin and a vague rounded mass was palpable near the pylorus. Plis 
blood was concentrated, the first and many subsequent stools showed a positive 
guaiac reaction. Gastric analysis showed a free hydrochlorate to 45, total 
of 61. A gastro-intestinal examination showed a marked pyloric spasm with 
active peristalsis above the spasm which did not succeed in moving the barium. 
Amyl nitrite was administered and almost immediately the active peristalsis 
ceased and the spasm definitely diminished. The pyloric portion then appeared 
as a narrovv line curved to the right, down, backward, and then to the left but 
demonstration of the bulb was unsatisfactory. The second portion of the 
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ago he began to have epigastric pain coming on one hour after eating. It was 
accompanied by nausea, gaseous eructations and vomiting of the previously 
eaten food. His sputum was negative. A test-meal showed free J-Icl, 50, 
total acidity 80, blood and mucus plus, bile o, urine acid 1010 and negative for 
albumin and sugar. The stomach showed at the angle of the lesser curvature 
a broad filling defect. In most of the films there is an incisura opposite this 
in the greater curvature. There was considerable gastric residue at five and 
a half hours. After twelve days of special diet and frequent feedings he was 
operated on and a mass the size of a walnut was found which involved the 
lesser curvature of the stomach, the posterior wall, the body of the pancreas 
and several lymph-nodes. There were several small nodules on the under 
surface of the liver. A gastrectomy was done using the posterior method of 
Polya. Examination showed the growth to be malignant, a carcinoma, appar- 
ently, on an ulcer base. The convalescence was uneventful and he has 
remained under observation as an employee of the hospital since his dis- 
charge from the ward. He is in good health without pain or dyspepsia. He 
has not gained much weight but is able to do his work which consists of run- 
ning an elevator, without any distress. An X-ray of his stomach shows a 
very small and rapidly emptying organ. He is presented as a case of cancer 
of the stomach without recurrence five years after operation. 

Du. William C. MacCakty recalled a large carcinoma of the stomach 
which was removed in the Mayo Clinic five years ago; it was an enormous 
thing. When he opened the specimen he found two pieces of celery as large 
as his little finger. This patient is still alive and working. 

SUPPURATIVE PERI-SIGMOIDITIS 

Du. John E. Jennings presented a man forty-nine years of age, who was 
admitted to the Brooklyn Hospital, November 11, 1927, suffering with acute 
abdominal pain, which had begun suddenly thirty hours before. It was gen- 
eralized for several hours and then gradually became localized in the lower 
left quadrant. At the time of admission the abdomen showed well marked 
rigidity and tenderness in both lower quadrants, more pronounced on the left. 
The temperature was 101, pulse 120, respiration 24. Leucocyte count was 
14,800 — 91 per cent, polymorphonuclear. An immediate laparotomy was per- 
formed. A frankly exploratory incision was made just to the right of the 
median line. A large quantity of foul, purulent fluid was found diffusely 
generalized. The small intestine was purple and distended. A leaking abscess 
was found at the pelvic brim on the left side surrounding a gangrenous epi- 
ploic appendix. The abscess cavity was opened and cleansed, packed lightly 
with iodoform gauze and the pelvis well drained with raffia drain tubes. He 
was placed in bed in the Fowler posture which calls for an elevation on the 
head of the bed thirty inches. He was given a hypodermoclysis of 1500 c.c. 
of saline containing 100 c.c. of perfringens antitoxin. Twelve hours later a 
second clysis was given of 1000 c.c. saline containing 100 c.c. of antitoxin. On 
the second day after operation he began to vomit stercoraceous material in 
spite of repeated gastric lavage which was done every four hours. His dis- 
tention increased, his temperature persisted and his pulse remained about 120. 
His color, however, remained good and his pupils did not dilate. On the 
third day he was given 50 c.c. of a 20 per cent, solution of sodium chloride. 
He also was given eserine and pituitrin. His bowels moved several times and 
his distention diminished, vomiting ceased and temperature, pulse and respira- 
tion began to approach normal. But on. the fifth day distention recurred and 
during a lavage the deeper layers of his. wound opened and the intestine 
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both feet were amputated and left foot also. Present attack eight months 
ago when he thought his foot had been frost bitten. The first, second and 
third toes of the right foot were gangrenous. The left leg had been amputated 
in its lower third. There is an ulcer at its lower extremity. . 

Operation. — Sympathectomy. Incision along the anterior border of the 
sartorius from a point opposite the upper edge of the patella six inches 
upward. Muscles retracted, vessel sheath exposed. Many evidences of peri- 
arteritis and peri-phlebitis made isolation of artery difficult. Artery was 
without pulsation. The artery and veins were separated and faint pulsation 
returned in artery which again ceased as soon as dissection of the wall began. 
The adventitia was stripped for a distance of three inches. Second and third 
toes and first phalanx of first as well as ulcer of the stump removed with the 
high frequency cutting current. Very slow and painful healing. Gangrene 
arrested. Pain not well controlled. 

Case II. — A. M., Russian Jew, thirty-six years of age, February 7. 1927. 
Pain in great toe of right foot for four and a half months. Most pain in foot 
hut also in ankle and up to the knee. The toe is white at the tip and purple 
at the base. The dorsalis pedis, posterior tibial, popliteal arteries cannot be 
felt in either foot. Sympathectomy with same technic as that just described. 
Pain was relieved for a short while only. Phlebitis of right femoral vein. 
Much relieved by hypertonic salt injections and by cutting off cigarettes. Now 
in a period of remission. 

Case III. — L. E.. born in United Slates of German Christian parents, 
fifty-three years of age. Six years ago cramps in both feet. Treated for flat 
feet. Agonizing pain, burning in character in the great toe of the left foot. 
Amputation of toe three months ago, ulcerating area still very painful. Is an 
inveterate smoker. Operation . — Ligation of femoral artery below the pro- 
funda. Immediate gangrene of leg extending to the knee. Amputation in the 
middle third of the thigh. Guilotine. Subsequent plastic on stump with 
sloughing of skin flap. Still granulating and almost healed. 

Case IV. — Threatened gangrene of left great toe. Thrombo-angiitis oblit- 
erans. I. B., Hebrew, twenty-five years of age. During past winter left great 
toe was frozen. For past three months has had pain in toe and in the dorsum 
of the foot. Five weeks ago a small reddened area on the mesial aspect of 
the distal phalanx of the left great toe broke down and began to slough. There 
is now an area of painful ulceration. Previous history negative. Is a con- 
firmed smoker of Turkish cigarettes. No pulsation in left dorsalis pedis or 
posterior tibial. Operation . — As in cases previously described. Opening 
Hunter’s canal. Three inch sympathectomy of femoral artery. Relief of 
pain and healing of ulcer. 

In the first case an advancing gangrene of the toes was arrested with slow 
but complete relief of pain. 

In the second case a slowly progressing gangrene was arrested. The pain 
was not relieved till the hypertonic salt solution was administered, after which 
pain ceased. 

In the third case ligation of the femoral as suggested by Lewis was prac- 
ticed with immediate loss of the extremity. 

In the fourth case, an early case with threatened gangrene, complete arrest 
of symptoms. • 

Dr. Walter A. Sherwood remarked that the operation of peri-arterial 
sympathectomy had fallen into a certain amount of disrepute. lie felt, how- 
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ever, that this was due to the misapplication of the operation in unsuitable 
cases, and that nothing more than palliation or relie! of pain should be 
expected in eases with obstructive lesions of the blood-vessels. In eases, how- 
ever. in which spasm of the vessels is the underlying factor, as in Raynaud’s 
disease, painful ulcers of amputation slumps and similar conditions, the opera- 
tion has a distinct held of usefulness and has proved of value in numerous 
instances. The patient shown here several years ago by Doctor Sherwood, 
and who had suffered for over twenty years with a painful ulcer of the ampu- 
tation stump, has remained entirely well since he was subjected to the Leriche 
operation. In arteriosclerotic gangrene or in thrombo-angiitis obliterans one 
should not expect anything more than temporary relict of pain. 


Doctor Jexxixc.s in closing the discussion said that the operation per- 
formed on the four patients shown tonight was more than peri-arterial sympa- 
thectomy. Hunter's canal was widely opened in all the cases and a sufficient 
degree of peri-vascular tension was found to make relief of obstructive pres- 
sure on the vessels an important indicator of treatment. It appeared to him 
that this factor was of some importance. It seemed to him that there were 
two sorts of pain occurring in these cases; that one was due to spasm of the 
larger arteries and temporary relief might be expected in these cases as a 
result of sympathectomy. This pain is paroxysmal, much affected by activity, 
little by position and hardly at all by temperature changes. The other vari- 
ety of pain resembles a terminal neuritis, which it probably is. It is much 
more constant, much more affected by temperature, posture or pressure and 
is little affected by a sympathectomy. In spite of Berger’s brilliant contribu- 
tion the disease does not apparently always follow the course described by him 
and thrombo-angiitis obliterans is only one of the pathological changes the 
essential nature of which is not as yet at all understood. 


ACUTE PERFORATION OF STOMACH; SUTURE; 

RECURRENT SYMPTOMS; RESECTION 

Dr. Richard Lewisohx presented a man, twenty-nine years old, who 
had been admitted to Mount Sinai Hospital, April 23, 1926, with a history of 
gastric symptoms for four weeks. Four hours previous to his admission he 
was suddenly seized with severe cramps in the abdomen, radiating to the right 
shoulder. Fie was nauseated but did not vomit. There was a general rigidity 
of the whole abdomen. Temperature was ioo°, pulse 108. Immediate opera- 
tion was performed by Doctor Stenbuck through a right upper rectus incision. 
A large amount of pus was found in the upper abdomen with a pyloric per- 
foration. The perforation was closed and the abdomen drained by a rubber 
dam. Closure of the abdominal wall in layers. lie made an uneventful recov- 
ery and left the hospital May 7, 1926. 

The man was re-admitted, August 22, 1927, having been well for one year 
following his operation. During the last few months he had complained of 
heartburn and hunger pains two hours after the meal. X-ray examination 
showed a deformity of the bulb and reversed peristalsis in the second and 
third portions of the duodenum. A small residue was noticed on the posterior 
wall of the duodenum (niche). There was a slight residue in the stomach 
after six hours. Pre-operative Rehfus test-meal showed free acid 74, com- 
bined acids 90. 
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September 3, 1927 (Lewisohn). Under spinal amesthesia a midline inci- 
sion was made from the ensiform process to the umbilicus. Many firm adhe- 
sions were found between the omentum and the anterior abdominal wall and 
between the stomach and the liver and gall-bladder. A puckered scar was 
noticed at the pylorus (site of the old ulcer). In the posterior wall of the 
first part of the duodenum a firm, indurated ulcer was felt, adherent to the 
head of the pancreas and perforating into it. A typical Billroth II resection 
with a Hofmeister anastomosis was performed. The specimen showed that 
the ulcer in the first part of the duodenum had perforated into the pancreas 
and that the head of the pancreas formed the base of the ulcer. Closure of 
abdomen without drainage. The specimen in addition to the ulcers mentioned 
above showed a marked gastritis. The patient made an uneventful recovery and 
was discharged October 1, 1927. 

Reexamination, February 1, 1928: Patient is in perfect condition. Rchfus 
test-meal shows free acid o, total acidity’- 12. 

LATE RESULTS IN PEREORATED GASTRO-DUODENAL ULCERS 

Dr. Richard Lewisohn read a paper with the above title for which 
see page 855. 

Dr. Fordyce B. St. John emphasized the error of the old tradi- 
tion, namely, that an acute perforation of an ulcer, simply treated, neces- 
sarily leads to a complete healing. Although follow-up clinics have made 
this apparent during the past ten years, it is worthy of notice that Doctor 
Lewisohn’s figures show a majority of cases (in a ratio of 20 to 13) relieved 
of all symptoms. 

Before the detailed study of the 39 per cent, “failures,” of the thirty-three 
cases followed, the fact is mentioned that twenty, or approximately 61 per 
cent., are symptom-free. One must appreciate the importance to the patient 
of a simple procedure such as was carried out in these cases, from the stand- 
point of saving life, which after all is the primary object in such an operation 
at the time it is performed. He did not believe that any experienced surgeon 
feels that he is doing more than a life-saving procedure, in the presence of a 
grave complication in a disease the cause of which is unknown, and the treat- 
ment of which so debatable. 

Doctor Lewisohn has referred in passing to the 34 per cent, of marginal 
ulcers following gastro-enterostomy at the Mt. Sinai Clinic, and suggests as 
an explanation that the high percentage is probably due to the fact that the 
cases are so thoroughly followed. Inasmuch as other follow-up Clinics in 
which cases are very carefully studied do not show the same high percentage 
of marginal ulcer, it did not seem to him that this explanation was satisfactory. 

The Mt. Sinai Clinic is much the same as the Presbyterian Hospital Sur- 
gical Clinic as regards follow-up results in perforated ulcer, as is shown by 
Doctor Lewisohn’s figures. I11 fifty cases at the Presbyterian during approxi- 
mately the same period, there were seventeen deaths (two of which were 
before operation) or 30 per cent, following operation, and of the thirty-three 
living cases, twenty-seven cases, or 90 per cent., have been carefully followed, 
the records over a period of from two to ten years showing sixteen cases, or 
59 per cent., to be symptom-free. 


956 



LATE RESULTS 


IN PERFORATED GASTEO-DUODENAL ULCERS 


As regards the first of the two main points of Doctor Lewisohn’s paper, 
it must be added that probably the lives of 70 per cent, of these patients were 
saved by the simple procedure carried out — a point which certainly is not to 
be minimized. 

As regards the second point, that is, the very high percentage of mul- 
tiple ulcers, the Presbyterian Hospital experience does not corroborate 
these findings. 

As to the conclusions — he did not believe it possible to perform a sub- 
total gastrectomy in an acute perforated gastric or duodenal ulcer of from 
six to twelve hours’ duration, without incurring a definite risk of mortality. 
And though he quotes continental observers as advocating this procedure, it 
seems to him that Doctor Lewisohn is wise in adding, “we believe the mor- 
tality would be materially increased’’, as otherwise one must disregard one’s 
conceptions of the effect of trauma, exposure, duration and extent of surgical 
procedure as causes of shock. 

It would seem to him sounder judgment carefully to follow these cases, 
and in the event of evidence of recurrence, to then decide on what further 
operative therapy should be carried out. 


Dr. Charles E. Farr gave a summary of 1 17 operations for acute perfo- 
rations of stomach and duodenum performed in the First Surgical Division 
(Cornell) of the New York Hospital. 


No. of cases 
(90 
( 4 
9 
14 


No. hours 
12 hrs.) 


18 1 

24 hrs. 

Over 24 hrs. 


Deaths Per cent, deaths 

11 11. 7% (9-5%) 

2 22.2% 

8 5"-i% 


2S 


o 

o 

0 


Uperative mortality 17.9% 

Type of operation No. cases Deaths 2nd operation 3rd operation 

7* 

Suture of perforation 83 18 2f 

2 % 

Suture and appendectomy 21 o 5* 

Suture and gastro-enterostomy 6 1 1* 

Suture and herniotomy 1 o 1* 

Suture and cholecystectomy 3 o 1* 

Suture and drainage of gall-bladder. 1 0 o 

Gastric resection 1 1 0 

Gastro-enterostomy only 1 1 0 

(Perforation could not be reached) 

* Gastro-enteroFtomy. 

' Suture of second perforation. 

+ Resection, 
s Freeing of adhesion. 

Results. — Twenty-one deaths following operation for acute perforation. 

Of the remaining ninety-six cases : 


2 were never seen after discharge. 

70 had a good result after first operation. 

2 cases are too early to include in statistics. 
2 unsatisfactory. 

20 cases required a second operation. 
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Finn! results : — Gastroenterostomy ( sixteen eases). — One case died a year after 
operation, of pulmonary tuberculosis. No further trouble with stomach. Two cases 
required a third operation for adhesions. Of these one died after third operation — intes- 
tinal obstruction by adhesions. The other case lias an excellent result. Thirteen cases 
have a good result. 

Suturing of second perforation (two cases). One case died after second operation 
(included in twenty-one deaths). One case satisfactory. 

Gastric resection (two cases). One case satisfactory. One died after second operation. 

Dr. John Douglas said that mortality statistics of operations for per- 
forated ulcer are so dependent on the length of time between the per- 
foration and the operation that it is unfair to compare these statistics according 
to methods. 

One thing which had not been considered here this evening, not without 
hearing on the subject, is that a considerable number of these pyloric ulcers 
are so close to the pyloric ring that it is difficult to say whether they are gastric 
or duodenal. In a large indurated ulcer which has perforated, when the 
sutures are put in through inflamed tissue they sometimes cut through. If 
the ulcer is excised this, of course, lessens this danger and makes the closure 
both safer and simpler. If the perforation is near the pyloric ring and a pylor- 
oplasty is done, after excising the ulcer, the pyloric opening is enlarged and 
the chances of recurrence of symptoms are less. Of course, it must be 
acknowledged that there are recurrences of ulcer symptoms in a consider- 
able number of cases where a simple closure is done and there are some 
recurrences of symptoms, although less, if an excision of the ulcer and a 
pyloroplasty are employed. However, reports have been made of symptoms 
recurring after a subtotal gastrectomy and two cases have been reported 
from the Mayo Clinic of renewed ulceration after such an operation. Before 
accepting this radical operation as a positive cure surgeons should wait a little 
while longer. 

Doctor Lewisoiin, closing the discussion, said that he did not advocate 
subtotal gastrectomy in acute perforated gastric or duodenal ulcer. What he had 
wanted to point out was that these cases should be carefully followed and one 
should not feel when they were sent home that they were cured. A large 
number recur; if they are not relieved of their symptoms in six months they 
should be subjected to more radical procedures. 
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CRITIQUE ON ADRENALECTOMY FOR ALLEGED 
II YRKR A DR EN ALT N EMI A 


Concerning the report by the Russian surgeon, Oppel, entitled "Adren- 
alectomy for Hyperadrcnnlinemia in Spontaneous Gangrene,” appearing in 
this number of the Annals of Surgery (vol. lxxxvii, No. 6, June, 1928, p. 
801), which has been referred to us for criticism, we feel that all reliable 
experimental evidence, at present available, must lead one to condemn such a 
procedure on human beings. The proof accepted by Oppel and his collabora- 
tors, to support the idea that certain clinical conditions are associated with an 
excess of circulating adrenalin, is inadequate and the conclusions unwarranted. 
YVe base our criticism chiefly on the evidence afforded in the recently published 
paper by one of his assistants. Achutin, in the Ztschr. f. d. gcs. exp. Med. 
(1927, vol. lvi, p. 698). From this article it appears that these investigators 
ignore, or are apparently not familiar with the quantitative studies, made by 
quantitative methods, on the rate of adrenalin discharge from the adrenal 
glands. In reaching their conclusions, they have employed the reactions of the 
isolated strip of cat’s intestine to adrenalin. 

The sympathomimetic effect, of adrenalin in effective concentrations, ( i.c 
the same effect as is produced by stimulation of sympathetic nerve supply) 
on an intestine segment is inhibition of contractions and diminution of tone. 
This reaction is useful in making studies on the amount of adrenalin in blood 
and the reaction, when properly employed, yields satisfactory information 
concerning the concentration of adrenalin present. But from the above-men- 
tioned article it appears that the writer has accepted rather crude qualita- 
tive reactions as a basis for quantitative interpretations. Reference to any of 
the large number of papers by Stewart and Rogoff, on quantitative measure- 
ments of adrenalin secretion under various conditions, will show that Achutin 
does not apply the method properly for quantitative studies. We have found 
the isolated rabbit’s intestine segment more satisfactory than cat’s and for very 
low concentrations of adrenalin in blood, tbe reaction, when doubtful, is always 
confirmed by utilizing a segment of rabbit’s uterus (non-pregnant) which 
yields an effect opposite to that obtained on the intestine (i.c., increase of tone 
and contractions). By the use of isolated segments of these two organs we 
have detected, with certainty, concentrations of adrenalin as low as 1 : 100,000,- 
000 to 1:1,000,000,000 in blood or serum. 

In a number of attempts made by us to detect adrenalin in the systemic 
blood, we have been unable, thus far, to obtain any definite reaction. This is 
not surprising since the epinephrin-containing blood from the suprarenal vein 
is diluted at least 200 times before reaching the general circulation and even on 
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the assumption that none of the epinephrin is destroyed in the pulmonary cir- 
culation (an assumption that is hy no means justifiable) the concentration of 
adrenalin in systemic blood, under normal conditions, would probably be at 
most i : i, ooo, ooo, ooo to I : 2 , 000.000,000. However, in adrenal vein blood, 
where the concentration is within the limits capable of detection by our 
method, we have been able to make extensive quantitative studies on the rate 
of secretion. 

From very inadequate tests, these Russian writers have been led to assume 
the existence of hyperadrenalinemia in such conditions as Raynaud’s disease 
and spontaneous gangrene, and on the strength of what we feel are erroneous 
interpretations, have repeatedly operated upon human beings and removed 
one adrenal. Even if it were possible to consider the evidence offered by 
Achutin as valid and all the reactions observed hy him as genuine adrenalin 
reactions, we feel that his conclusions are not warranted, owing to apparent 
lack of critical analysis of the alleged results. Since, if the reactions are inter- 
preted as evidence of such concentrations of adrenalin in the systemic blood as 
he believes to exist, a simple arithmetical calculation would, at once, show that 
this is not only quite improbable but perhaps impossible. For, it would mean 
that the adrenalin concentration in the adrenal vein blood must be about 
1 :ioo,ooo to 1 : 2 $o,ooo. From the large number of quantitative studies made 
by us on the rate of adrenalin secretion from the adrenal glands, we consider 
the existence of such concentrations of adrenalin in the adrenal vein blood as 
highly incredible. Blood containing such concentrations of adrenalin being 
constantly discharged into the circulation, at the rate of blood flow that exists 
in the adrenal glands, would unquestionably produce tremendous reactions and 
would probably soon lead to a fatal outcome. It must be repeated that, in our 
opinion, excision of adrenals, in human beings, is too dangerous a procedure to 
undertake on the strength of these investigations, and should be deprecated. 

J. M. Rogoff, M.D., 

The H. K. Cushing Laboratory of Experimental Medicine, Western Reserve 
University, Cleveland, Ohio. 
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cases blood could be found after the operation in the expectoration of the 
patients. It was found that of the 58 cases treated by means of the de Petz 
instrument there were only 8 in which bloody expectoration could be noted 
after operation while in the 34 cases operated on according to the original 
hand-sewing method, we have observed in 7 cases larger quantities of blood 
in the post-operative expectoration of the patients. 

Concerning the 58 cases of resection mentioned, the de Petz stomach 
and intestinal sewing apparatus was successfully employed in applying the 
provisional occluding suture in 10 cases of carcinoma of the stomach, in 17 
cases of pyloric ulcer, in 30 cases of duodenal ulcer, and in one case of 
ulcus ventriculi tbc. 

The passage was reestablished in all cases by means of gastrojejunostomy, 
in 56 cases Billroth II retrocolica posterior and in 2 cases Billroth II oralis 
sec. Reichel-Polya being resorted to. 

As the result of our ample and favorable experiences in above cases of 
resection, the use of the de Petz sewing instrument for the provisional occlu- 
sion of broad stomach and intestinal cavities became the rule in our clinic, 
and, in full agreement with de Petz, Klaus, and Taddei, I can summarize 
the main features of the instrument as follows: 1. Extremely simple to use. 
2. Unlimited durability and unsurpassed simplicity. 3. Essential reduction 
of the operating time, which in gastro-intestinal operations is of utmost value. 
4. Perfect asepsis. 5. The clip row is regular and waterproof. 6. The appli- 
cation of the sero-serous inturning suture of the stump is remarkably easy 
and simple. 7. The clips are naturally evacuated in the stool of the patient 
without causing any trouble. 8. By means of the instrument the resection 
of a carcinomatous stomach can be carried out much higher toward the 
cardia, i.e., much more radically. 9. Filling of the instrument is very simple. 
10. The haemostatic effect of the clip row is very good and sufficient. It 
happens from time to time that in cutting through the furrow : one or two 
small arteries which have accidentally been situated between two clips have 
to be ligated, which, however, causes no trouble nor any danger nor any 
appreciable loss of time. 
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CARCINOMA OF THE OVARY IN INFANCY* 

By Verne C. Hunt, M.D. 

AND 

Harold E. Si.mox, M.D. 

or IU.cjikstkk, Minn. 
rmiM mi: nivtxiox «r sri«ii:uv or tiii: mato clink* 

J J 1 12 case reported is of special interest because the patient is younger 
than any with carcinoma of the ovary that we have noted in the literature. 

Ukpokt or Cask. — I lie patient was a baby girl aged seventeen months. She had 
appeared normal at birth and bad been well until six weeks previous to examination at 
the Mayo Clinic, when pertussis had developed. One month before there had been a 
slight blood- tinned vaginal discharge resembling menstrual flow. This lasted for only a 
few days but reappeared three days previous to examination. The mother had noted 
also that the breasts were unusually large and that there was an excessive amount of 
pubic hair. There had been moderate loss of weight. Two weeks before a mass had 
been felt in the abdomen, which was enlarging rapidly and had already reached the 
level of the umbilicus. 

The child unis about normal size for her age but her development corresponded to 
that at puberty. The breasts and external genitalia were overdeveloped. There was a 
line growth of hair in the axilhe and on the labia, and a rather heavy growth of 
coarser, slightly pigmented hair over the mons veneris. A slight blood-tinged vaginal 
discharge was present. There was no evidence of mental precocity. A large, smooth, 
freely movable mass occupied the middle of the abdomen. The urine was normal; the 
leucocytes numbered 16,700 and the differential count was normal. Abdominal tumor, 
probably of ovarian origin, was diagnosed and exploration was advised. 

The abdomen was opened through a long right rectus incision. There was about 
1500 c.c. of ascitic fluid in the peritoneal cavity, and a large, firm, well-encapsulated 
tumor of the right ovary. There was no evidence of metastasis and the left ovary and 
the uterus appeared normal. The tumor and the right Fallopian tube were removed. 
Convalescence was uneventful and the baby was dismissed from the hospital on the 
tenth day. At that time the size of the breasts bad decreased slightly. 

The tumor weighed 1000 gm. ; it was oval, measured 11 by 15 cm., and was sur 
rounded by a smooth, grayish-white capsule which was not invaded by it at any point. 
The tumor was composed of moderately firm, grayish-white tissue, with multiple, sma , 
smooth-walled cysts scattered throughout (Fig. 1). Microscopically two tjp..s 0 
structure were present; a solid type predominated (Fig. 2) in which the cells b ac n ° 
uniform arrangement. The individual cells were moderately large, polyhedral, an 
large, dark-staining nuclei. Mitotic figures could he seen in nearly every fiec. 11 a 
few areas there was glandular arrangement with papillary ingrowths (Fig. 3)* 3 

noma of the ovary associated with multiple evsts was diagnosed. 

r 

Comment . — Masson and Ochsenhirt have recently reviewed 564 cases 0 
malignant tumor of the ovary treated surgically in the Mayo Clinic from 19 1 
to 1926, inclusive. In this series there were five patients aged less Man 
twenty years; the youngest was eight, two were fifteen, one sixteen, anc one 
seventeen. All of the tumors were carcinomatous. 


* Submitted for publication September 24, 1927. 
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CARCINOMA OF THE OVARY IN INFANCY 

Wiel, in 1905, noted in the literature twenty-four cases of ovarian tumor 
in children aged less than five years. There were seven cases each of simple 
cyst, dermoid cyst, and sarcoma, and one case each of teratoma, cystade- 
noma, and papillary cyst. Downes, in 1921, noted twenty-six additional cases 
of ovarian tumor in children aged less than ten years. Two of these were 
simple cysts, eight were dermoid cysts, and sixteen were malignant tumors. 



Fig. r. — Cross-section of ovarian tumor removed from an infant aged seventeen months. 


In these two series the benign and malignant tumors occurred with about 
equal frequency. 

Simple cysts of the ovary have been found in very young infants in a 
number of instances; Wiel noted two cases in the literature of infants of 
three and four months, and Downes, one at seven months. In the infants of 
four and seven months the symptoms had been present since birth. Sarcoma 
has been noted relatively often in the very young; by Doran in a seven 
months' fetus, by Downes and Knox, and by Harris in infants of twenty-two 
months, and by Hoffman in an infant of thirty-three months. Dermoid cysts 
noted in early infancy are usually small and slow growing and produce few 
symptoms before puberty. Carcinoma of the ovary is extremely rare in 
patients aged less than five years. We have not been able to find a case 
recorded in which carcinoma occurred earlier than in the case we have 
reported; although Downes and others have reported cases in which carci- 
noma of the ovary occurred at five years. 
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Symptoms and Diagnosis.— Urn symptoms of carcinoma of the ovary in 
children and infants are general and special. The general symptoms consist 
of the presence of an abdominal tumor which usually increases in size rapidly 
and is often discovered accidentally. It occupies the abdominal rather than the 
pelvic cavity because in children the uterus and adnexa are abdominal and not 
pelvic organs. For this reason, Downes has pointed out that symptoms from 
pressure on the bladder and rectum are seldom present. There is usually 
accompanying loss of weight. Pain is associated only with torsion, with 

intestinal obstruction, or with en- 
largement of the tumor. Anemia, 
diarrhoea or constipation, emacia- 
tion and symptoms arising from 
metastatic growths, are late occur- 
rences. 

The special symptoms associated 
with ovarian carcinoma and with 
other types of ovarian tumor in chil- 
dren are those of pubertas prtecox. 
This is true homosexual precocity; 
the breasts and external genitalia 
develop and changes in fat distribu- 
tion occur over the body in a man- 
ner similar to that which is normal at puberty. Pubic, labial and axillary hair 
appears. Menstruation is initiated as at puberty. Mental precocity is not 
present in these cases, the mental age corresponding as a rule to the age 
of the child. 

While sexual precocity has been observed with other conditions, and espe- 
cially with tumors of the pineal gland and the suprarenal cortex, variations 
exit which usually suffice to make the differential diagnosis. With tumors of 
the pineal gland, according to Reuben and Manning, precocious sexual 
development may occur, but since these tumors have been observed in the male 
in almost every instance in which the diagnosis has been proved at neciopsy, 
there is little chance of confusing them with ovarian tumors. Moreover, 
pineal tumors are associated sooner or later with the clinical signs and symp 
toms of cerebral tumor, and abdominal tumor is, of course, lacking. 

With tumor and hyperplasia of the suprarenal cortex the sexual precocit} 
is of the male type. If the patient is a male, the masculine characteristics aie 
accentuated, if a female, the precocity is heterosexual in type and consists o 
hypertrichosis, enlargement of the clitoris and, often, change in voice, how 
ever, the early appearance of menstruation is not a feature. 

It is doubtful whether sexual precocity occurs in association with patm 
logic changes in other glands of internal secretion. Leiner, Reuben anc 
Manning, and others, who have investigated this problem deny it. Ovanan 
hyper function not associated with ovarian neoplasm may present the sjn 

86 



Fig. 2. — Solid arrangement of cells which predomi- 
nated in the ovarian carcinoma, (x ico.) 



CARCINOMA OF THE OVARY IN INFANCY 

drome of pubertas prsecox, but in these cases there is no associated loss of 
weight and no tumor can be palpated in the abdomen. Cases thought to be 
of this nature should be observed frequently and carefully to rule out ovarian 
neoplasm of slow growth. 

While it is usually possible to make the diagnosis of ovarian tumor on 
the symptoms and clinical data, it is seldom possible to determine clinically 
the type of neoplasm. Simple cysts, dermoid cysts, teratomas, sarcomas, and 
carcinomas of the ovary have all been observed in association with pubertas 
prsecox and there are no characteristic clinical data that enable one to make 
the differential diagnosis. Other con- 
ditions which may simulate ovarian 
tumors are renal neoplasm, mesen- 
teric cyst, and abdominal ascites, and 
in those cases in which the ovarian 
tumor is not associated with sexual 
precocity it may be impossible to 
make the diagnosis. 

Treatment and Pro gnosis . — The 
treatment of ovarian tumors of any 
type, in infancy and childhood, is 

surgical. The only point on which PlG> 3 ._ Glandular strpcture ?harac t er istic of P or- 
a question arises is the advisability tI0ns o£ the ovanan carcinoma, (x 60.) 

of removing the unaffected ovary. Until more cases have been reported with 
records of the ultimate outcome, it will be impossible to settle this question 
definitely. There is not enough evidence at present to justify the removal 
of an apparently normal ovary from a child in the presence of a malignant 
tumor in the other ovary. If the tumor is benign, the operation should, of 
course, be as conservative as possible. 

These patients withstand operation well and following the removal of 
the tumor the symptoms of precocity usually subside rapidly. There is not 
sufficient data available on which to base an opinion in regard to the ultimate 
prognosis. In those few instances in which post-operative records have been 
available, the subsequent course has usually been favorable, depending of 
course on the duration and extent of the growth at the time of the operation, 
and especially on the degree of malignancy of the neoplasm. 

The mechanism of the stimulus to the development of sexual precocity 
in these cases is not known. There are two plausible hypotheses in regard to 
this mechanism in the case of ovarian tumors: that the neoplastic growth 
acts as a non-specific stimulus to hyperactivity of the normal ovarian tissue, 
and that the neoplastic tissue itself functions. That the latter is not true in 
all cases, at least, is indicated by the occurrence of sexual precocity in associa- 
tion with simple cysts in which there is presumably no neoplastic ovarian 
tissue. We know, however, that neoplastic tissue in other organs is capable 
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of functioning to a limited extent, and that this occurs in inverse ratio to the 
degree of the malignancy. It is reasonable to conclude, therefore, that this 
may be true of ovarian tumors, especially those of carcinomatous type. 
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